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High over the peaks of the Cascades and the Rockies, Northwest Airlines’ 





luxurious Electras wing their way, trip after trip, day after day. Recently 
honored with a medal from the National Safety Counct!l, Northwest may 
well be proud of its splendid record of achievement. 

f, Soon eight new Super Electras, each powered by two Hornet engines, 
| will join the fleet, adding new standards of performance. Then, as now, 


every passenger mile on the line will be flown with Pratt & Whitney engines. 


PRATT & WHITNEY AIRCRAFT, EAST HARTFORD, CONNECTICUT 
DIVISION OF UNITED AIRCRAFT CORPORATION 





it & Whitney was firstin fmerica to develoy successful /4 cylinder twiN-tow aircraft engines 
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AIRCRAFT TUBING by SUMMERILL 


A Comment on the Increase in Its Use 
















) 
a 
Manufacturing facilities for Summerill Aircraft Tubing have had to be f 
greatly expanded. Each month establishes a new production peak. ir 
tl 
cl 
The expansion program definitely assures responsive, dependable mill 
, I 
service. 
| ; 
By facilities, Summerill means not only equipment but a trained man- = 
| power for inspection . . . for the extra operations which produce tubing yy 
i oxide-free . . . and for research specifically in the field of aviation. . 
} Ea 
: Continued in the program is this company’s willingness, first announced 
in October 1936, to provide 85,000 lbs. psi minimum yield point under 
standard practice. 
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Scarcely a part goes into modern aircraft that does 
not, somewhere along the line, depend upon elec- 
trical equipment to assure specified performance 
characteristics. 


Many of the metal alloys that have added so much to 
aircraft design and trustworthiness owe their very be- 
ginnings to electric furnaces and electric heat treating. 
Manufacturing these alloys, and transforming them 
into structural forms, gears and other parts that meet 
the most rigid specifications, requires instruments to 
chart and control every step in the process. 


In the development of better materials for aircraft con- 
struction and in improving methods of fabrication, 
Westinghouse electrical equipment has played a lead- 
ing part. It was Westinghouse, for example, that de- 
veloped the controls which made practical advanced 
types of welding equipment now being used to fabricate 
the newer alloys into lighter, stronger wings and hull. 

estinghouse Electric & Manufacturing Company, 
East Pittsburgh, Pa. J 93314 


Publishe 


@ Year 4, monthly, Price 35c a copy. Subscription rates—United States, Canada, Mexico and Central and South 
under ¢ 1 other countries, $6.00 a year or 24 shillings. Entered as second-class matter, September 3, 1936, at the Post Office, Albany, N. 
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American Countries, 
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need Six Point Satety 


IRE safety is complete only with this new contribu- 

tion to aviation progress—the Jenkins Rubber Cap- 

less Tire Valve. Old-fashioned tire valves are a danger point 

in both landing and take-off. Unyielding metal stems often 

break off or tear the tube under the stress of ground con- 

tact. Parts that corrode and leak need frequent replacement. 

The Jenkins Rubber Capless Tire Valve has no re- 

placeable parts, no caps to lose. Dirt and water cannot enter. 
Guaranteed to outlast the tube. 


If landing stress causes tube to creep within casing, the 
flexible rubber stem recedes through rim hole. No jamming and 
no ripping from tube to cause 

dangerous loss of control. 


Jenkins Tire Valves present the aviation 
industry with Six Point Safety — and 
greater economy. Complete details 
upon request. 


JENKINS BROS. 


NEW YORK + CHICAGO + PHILADELPHIA » BOSTON 
Factory: BRIDGEPORT, CONN. 


MONTREAL JENKINS BROS. LTD. LONDON 
Factory: LACHINE, CANADA 


JENKINS RUBBER CAPLESS 
TIRE VALVE Keeping in step with the 


progress of transportation 


AVIATION 
July, 1937 


4 











1—Stainless steel spring, lasting for 
life of valve 2- -Self-cleaning, chro- 
mium plated brass valve plug. Posi- 
tive closing. Absolutely tight. 
3—Flexible rubber stem. Cannot 
break off. 4—Non-removable valve 
head. No cap. Dirt or water cannot 
enter. 5— Brass insert. Reinforces 
and protects valve seat, valve plug 
and spring from all landing and 
take-off stress. 6 Smooth rubber 
seat. Resists heat and oil, Canoe! 
score or scratch valve plug. Instant, 
absolutely tight closing. Guaranteed 


leak-proof. 








SITET Tra ENGINEERING CORP. 


Bethpage, Lo'ng Pat ond, | No wes ork 
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your airport. Send the mail to: 


MAJOR AL WILLIAMS, alias “Tattered Wing-Tips,’’ Mgr., Aviation Dept., 
Gulf Aviation Products, Gulf Building, Pittsburgh, Pa. ‘ 


SHAME ON YOU, MEADOWS! 


With all due respect to Cecil Meadows, 
Bakersfield, Cal., he is nuts. 

The learned Meadows said (see May 
**Perch’’) that ‘‘a fly lands on the ceiling 
at the top of a loop.’’ He must be blind. 

A fly is an acrobat and goes almost 
straight up, puts his two front feet on 


vig Wt Y// 
ce 





the ceiling, and then flies his hind-end 
up. Furthermore, flies can shoot up at 


- an angle of over 90 degrees. In other 


words, they can take off almost on their 
backs. 

Maybe flies in California are different 
from our Massachusetts flies. I hope so. 
Ihate toseea man talking through his hat. 

—Robert Codman (Slip Stream Slim), 
Waban, Mass. 





BRAND-NEW CHAMPION 


Gulf’s new Airline Oil has the spots licked 
off any other airplane oil. Specially refined 
for airplane use by the exclusive Alchlor 
process, Gulf Airline Oil contains (by test) 
less waste than other leading oils. 











MORE DOPE ON “FIRST” FLIGHT 


It was with considerable interest that I 
read the two contributions of ‘‘W.T.”’ 
and “‘A.S."" regarding the questioned 
flight of a Bridgeport night watchman 
back in 1900. 

It so happened that the night watch- 
man, Gustave Whitehead by name, did 
fly before the famous Kitty Hawk affair. 

Whitehead had considerable experience 
as an airplane designer before 1900. He 
actually flew a steam-powered plane in 
Pittsburgh in 1899, and had built over 
fifty machines before the beginning of 
the century. 


This month we’ re printing the third of a series of letters about 
that Bridgeport night watchman, who a lot of people figure 
made the first airplane flight in history. We refuse to take sides. 
But we would like to get any interesting sidelights on the sub-_ 
ject—also any other gossip or whoppers you have flying around 


















His first Bridgeport flight was made in 
August, 1901. It was very short. And be- 
cause the crowd was too curious, Gus de- 
cided fromthen on to make his flights with 
the birds, before the folks woke up. 

Numerous test flights helped him iron 
out imperfections in his ship. Then, on 
the memorable morning of January 17, 
1902, when the plane felt better than 
usual, he decided to attempt a flight to 
Long Island, about twenty miles away. 

Everything was going smoothly when 
a second idea popped into his head. 





Could his plane make a turn in the air? 
Slowly he speeded up his right motor 
and turned the crude rudder. The ship 
responded and swung in a wide arc to the 
left. When he was again headed toward 
his point of departure, he neutralized the 
controls, and the first turn ever made 
in a man-made flying machine was 
completed. 

Whitehead was forced, by lack of 
finances, to end his flying experiments 
that same year. His backers, wishing to 
make a million on the invention, no 
matter how crude, withdrew their sup- 

rt when Gustave insisted on carrying 

is brain-child to perfection. 
—dJohn P. Runyon, Plainfield, N. J. 


THIS MONTH’S WHOPPER 
After reading about how your Gulf Avi- 
ation Gas makes cows act, all f got to 
say is ‘‘Bah.”’ 

All the dern stuff is good for is to ruin 
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good razors. Huh? How come? Well, I'll 
tell yuh, it’s this way. I had me one of 
those electric razors and I thought it 
could use a bit of oilin’. Well, I got all 
set and reached up on the shelf for a can 
of oil, and by mistake got a can with 
some Gulf Aviation Gas in it. 

Well, Sir, I dropped a few drops of that 
gas on my razor and the cussed thing 
jumped right out of my hand, run up my 
face, and gave me a shave and haircut 
before I could set the can down and try to 
ketch the thing. 

I made a grab fer. it and it slipped out 
of the way and run out in the yard and cut 
the grass and trimmed the hedge before I 
could get over my surprise. Then, I 
chased out there after it and when it 
seen me a-comin’ it run over in the 
neighbor’s pasture and sheared ten of 
his sheep. 

But I didn’t intend to let no razor of 
mine git away, 


‘ 
/ \ 


so I took right e “A // A, AY 
a \ A ee 


after it, but as * & > 
soon as I got a. We 
over the fence it Ww ; Se 
spotted me and ,~ “7 <A 

‘ ¢ lo MIL 
Well, the last I /’ CLEA 
see of the ding- ‘e . \ 

busted thing, it y ‘* gh: 
waschasingtwo « 4 


big jack-rabbits. 
Yesterday, I heared thar all the jacks 
in the county was runnin’ around stark- 
naked. Yours in mournin’ for a gone 
razor. — Carl W. Nitsh, Legion, Texes 


Gulf Oil Corporation and Gulf 
Refining Company ... makers of 





took out again. 
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Checking the temperature of ingots imme- 
diately before rolling, as shown in the picture 
above, is careful metal-working procedure. 
But it is regular procedure for rolling alloys of 


Aleoa Aluminum into sheet used for aircraft. 


Y . . . . 
Close control of inconspicuous variables is 


the key to uniformly dependable metal which 


has maximum physical properties. With it, 
designers can work close to the margin of 
safety. The finished aeroplane is safer and 
more efficient, because the alloys of 
Alcoa Aluminum are produced with due 
respect to the continually higher standards 


required by the aviation industry. 


LCOAMALUMINUM 
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SPERRY GYROPILO 


Nineteen leading air lines serving important cities throughdl 
the world provide their passengers with the added safety # 
comfort of smooth, automatically controlled flight. 

The 1937 Sperry Gyropilot is the result of uninterrupl 


study and research covering more than twenty yeals. 


SPERRY GYROSCOPE CoO., INC 


BROOKLYN NEW YO 
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SMHEARD A FINE STORY THE OTHER 
"Day that you may take or leave as you 
"see fit. Seems that a w.k. airplane 
M@esigner going cross country in one 


| Of his latest pursuits was flying 


between cloud layers——no ground and 
no sky in sight, and darned little hori- 
zon. Presently he sighted a speck 
ahead, which soon proved to be a 
private cabin job milling along in 
the same direction at a good ‘120. 
Thinking to show the other pilot what 
a really good airplane will do, he 
rolled the pursuit over on its back 
and passed by, inverted. The other 
pilot took one look, went goggle-eyed, 
and, thinking that he himself must be 
flying upsidedown, promptly turned 
his own ship over on its back! 


»Cominc Back from Bermuda the 
other day on PAA’s Bermuda Clip- 
per (see page 24) the ship’s pool 
on time of arrival at Port Washing- 
ton was won by Lawrence de Neuf- 
ville of Reuter’s, The keel touched 
the water of Manhassett Bay at ex- 
ey 4:07 by the ship’s chronometer, 
: ich corresponded with the number 
e had drawn out of Purser Black- 
4 hat half an hour before. His 
' lity to pick winners netted de 
Neufville just $25,—a tidy profit on 
a pleasant trip. ¥ 


» In SEATTLE RECENTLY, on a high 
— flying junket, we got quite 

*K out of watching Dick Rummel 
and the other United traffic boys try- 











From the Skyways 
of the World 


ing to explain to would-be customers 
that the line just didn’t have enough 
equipment to run third and fourth 
sections on every schedule. The 
Mainliners have really gotten that 
popular with the public. 


» Anp at BoEING’s PLANT we found 
Harold Mansfield, demon publicity 
purveyor, resting comfortably in a 


In This Issue 


Don Fink, managing editor of Electronics, 
and one of our advisors on radio prob- 
lems, tells what he saw at the recent 
demonstration of blind landing equipment 
at Indianapolis Municipal Airport. .. . 
Another of Commander Weems’ lessons 
on navigation for pilots, this one on com- 
passes and their behavior. ... A pre-view 
of trans-Atlantic flying in some pictures 
taken by your editor on the first New York- 
Bermuda round trip for passengers in a 
PAA Clipper. . .. Things seen and heard 
on the N.A.C.A.’s Twelfth Annual Langley 
Pilgrimage. . . . When and how to tool 
up your plant for real production, by P. N. 
Jansen, plant manager at Curtiss-Wright's 
Buffalo works. ... An engineering analy- 
sis of the economies of one, two, three, 
or four power plants for airplanes by A. 
E. Lombard, Jr. of the engineering depart- 
ment of the Curtiss-Wright division at St. 
Louis. We are indebted to Mr. T. P. 
Wright and the U. S. Army Air Corps 
for their permission to publish it... . 
Also, technical details of several recent 
airplanes, including the Lockheed 14 and 
Grumman’s commercial amphibian. .. . 
The second of three articles on airports by 
Architect John Walter Wood, Jr., will 
appear in an early issue. 
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padded cell after having personally 
counted all the rivets to be used in the 
new Pan American Clipper. Mans- 
field stated with authority that there 
were exactly 487,563 rivets on the job 
(and he wouldn’t let us fudge and 
claim an even half million). He is 
starting now on the bolts and nuts, 
which should be an easy job because 
he’s already . . well, experienced. 


>» ALso IN SEATTLE we bumped into 
Jack Frye, Paul Richter, Walt Hamil- 
ton, Jack Franklin, John Molitor, and 
most of the rest of TWA’s top men, 
all up to see, about the 307s now 
abuilding. Which must have left 
TWA without any personnel except a 
few pilots and stewardesses,—but at 
last reports the Lindbergh Line was 
still very much on the job. 


>» ANYONE WHO HAS EVER TRIED to 
open up and use his fountain pen at 
10,000 ft. will appreciate American 
Airlines’ Bill Littlewood’s efforts to 
interest fountain pen manufacturers 
in an altitude-proof pen. Reports 
indicate that at least two large pen 
manufacturers are at work on the 
job and we hope to have something 
encouraging to report presently. 


>» HosPITALS IN THE AIR—by reg- 
istered nurses—were the topic of 
discussion at a recent meeting at Bur- 
bank’s Union Air Terminal. Paul 
Mantz, Amelia Earhart, Lauretta M. 
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Schimmoler (founder of the Aerial 
Nurse Corps of America) and num- 
erous physicians and surgeons inter- 
ested in the wider use of airplanes 
for transport of emergency patients 
attended. It is hoped that the 
Southern California Aviation Medical 
Advisory Group may be formed 
shortly to promote the use of aerial 
ambulances on a nation-wide scale, a 
service that should be particularly 
beneficial in time of sudden disaster. 


Wir was ALL in the family when 
John B. Molitor, superintendent of 

senger service for TWA, and 
Ruth K. Rhodes, chief hostess for 
TWA, took out a marriage license 
in Kansas City the other day. The 
ceremony was scheduled for June 30 
and thereafter chief hostess as Mrs. 
Molitor-to-be is planning to devote 
her time to household duties. Sort of 
a home hostess ! 


»Mucu OF THE CREDIT for greatly 
increased interest in aviation in San 
Francisco goes to the active Aviation 
Committee of the San Francisco 
Chamber of Commerce, instrumental 
in bringing Stearman-Hammond to 
South San Francisco, and in obtaining 
appropriations for a large scale im- 
provement of San Francisco airport. 
Recently the committee has added to 
its activities the publication of an 
attractive little monthly © bulletin 
describing air doings in the region of 
the Golden Gate. Head man is Chair- 
man Emory B. Bronte, first civilian 
pilot.to fly the Pacific to Honolulu. 


» ONE or THE Few “all-freight” air- 
lines in the world is operated by one 
Captain U. Laurence Hope. Interna- 
tional Air Freight, Ltd. covers Eng- 
land, France, Belgium and Holland. 
Its planes are stripped of everything 
except the honest flying essentials. 
Cargoes up to 4,000 Ib. are common- 




















“Sam‘s tripled his business since he started calling himself, ‘The China Clipper’!” 


place. Lately a race-horse was trans- 
ported from an English track to a 
French track by I.A.F. and it is re- 
ported that the horse ran first on the 
following day! Capt. Hope recently 
spent a few days in Miami as the 
guest of Tom Caldwell, EAL’s local 
trafic manager, where he concluded 
the purchase of four Curtis Condors. 


>> WoRLD CHAMPION AERIAL HITCH- 
HIKER is reported to be a girl named 
Molly (last name unknown) who, 
according to her own story—started 
her trip in Australia, made her way 
somehow to South America, then 
thumbed her way by airplane all the 
way through Central America, over 
to Miami, and on to Washington and 
New York. She appeared at North 
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Beach Airport when, after about a 
week of pestering itinerant flyers, 
finally got a lift for Roosevelt Field, 
where she was last seen. 


>> WELL WORTH KNOWING ABOUT are 
the awards offered by The James F. 
Lincoln Arc Welding Foundation for 
outstanding papers on application of 
arc welding processes to aircraft 
design. You may win anything from 
$100 up to $13,700 if you have any 
bright ideas on the subject. A total 
of $36,500 in prize money is available 
in the aircraft class. Time limit is 
June 1, 1938, and you can get all the 
details from the Secretary, The James 
F. Lincoln Arc Welding Foundation, 
P.O. Box 5728, Cleveland, Ohio. 
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Unguestioned ! 


One doesn’t think or say—“I believe,” “I hope” or “I 
guess’ when considering the ever-vital subject of land- 
ing gear equipment. The ability of Bendix Pneudraulic 
Shock Struts, Wheels and Brakes to cushion the im- 
pact shocks of landing —to absorb the lesser bumps of 


taxi-ing — to provide sure and smooth deceleration — is 


unquestioned. It is almost mathematically predictable. 


BENDIX PRODUCTS CORPORATION 


AIRPLANE WHEEL AND BRAKE DIVISION 


(Subsidiary of Bendix Aviation Corporation) 


401 Bendix Drive, South Bend, Indiana 


BENDIX 


AIRPLANE WHEELS - BRAKES - PILOT SEATS - PNEUDRAULIC SHOCK STRUTS 
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Tue Russians are transporting 
supplies regularly by air to their 
weather station at the North Pole, 
and are said to be designing a trans- 
port for passenger service over the 
Pole to the United States. 

Even now very few of the pas- 
sengers on the transcontinental air 
lines bother to turn from their maga- 
zines or newspapers to look at the 
Grand Canyon or Niagara Falls as 
their transports fly over. Think of 
the not-too-distant future when the 
passengers in the stratosphere plane 
won't bother to walk to the observa- 
tion windows to see the North Pole! 


It’s a blase world, my lads, a blase 
world! 


WHILE WE ARE ALWAYS GLAD to see 
aeronautical progress and accomplish- 
ment, the establishment of this Rus- 
slam airplane base at the North Pole 

_Teally been a sad blow for us. 
We've almost given up hope of avoid- 
mg some personal participation in the 
next world war. 

First we thought of joining the 
cavalry, as the branch of the armed 
“etvices least likely to see action, but 
; $00n mechanized the outfits and 
tarted dropping soldiers, machine 
ey and tanks by parachute. Then 
€ decided to bask in the sunlight and 









By 
ROBERT 
OSBORN 


other attractions of a South Sea 
Island for the “duration,” until the 
powers chased us from one island to 
another in their haste to fortify them 
and build naval bases. Our next 
thought was to establish our dugout 
somewhere in the vicinity of Hudson 
Bay, but if it is now practical to 
fly to the Pole, the war will probably 





decide to spend the summer season 
right at the spot we would pick out. 

Does anyone want a passenger to 
pay part expenses on a rocket trip 
to the moon. 


>> THERE WAS A STORY IN THE PAPERS 
RECENTLY about one of the problems 
of the sound technicians in an eastern 
broadcasting station. For one pro- 
gram it was necessary to broadcast 
the sound of water being poured from 
one bucket into another. The experts 
first experimented with rolling dry 
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peas down a washboard, next they 
tried blowing corn flakes along sand- 
paper, then continued with many other 
schemes until someone suggested 
pouring water from one bucket .into 
another, which worked very well. 

Now that Messrs. Dick Merrill and 
Jack Lambie have been signed by a 
movie studio to play the leading roles 
in a picture called “Atlantic Flight,” 
we are glad to see that someone has 
thought of the idea of using pilots 
to play the parts of pilots. 


>» THE EXPERIMENTAL FLIGHTS of 
Pan American and Imperial Airways 
preparatory to regular trans-Atlantic 
service are well under way. This 
reminds us that we haven't had any 
answer to our question if they are 
actually going to pay the chap who 


NA 


— 
NEw YORK 
ano | — 
LON OON 











has the job of ticket agent at Ber- 
muda, and, if so, how one goes about 
applying for the job. 


» Tue Intrepip Aviator says that 
he doesn’t feel so badly any more 
that the government made him give 
up flying his old Jenny, as he doesn't 
think it would be much use for taxi 
service nowadays, what with pilots 
hopping the ocean both ways just to 
bring back pictures of the Coronation. 


>» DAMN CLEVER, THESE PILOTS! ALSO 
VERSATILE. Merrill, Lambie and 
Browne are movie actors, Wead has 
authored many successes for stage 
and screen, and Jamieson has written 
a number of short stories for Colliers 
and the Saturday Evening Post, 

There are many other pilots gifted 
with varied talents, but the latest to 
achieve fame is Vodopyanoff, the 
pilot of one of the planes which 
landed at the Pole. In a Moscow 
theatre the curtain rose on the 
premiere of his play “The Dream”, 
based on the Arctic flight, shortly 
before the planes landed. 

SCHROEDER NAMED U. S. 
SOCCER PILOT, Sporting Page 
headline. 

Daddy, is there really only one 
Shorty Schroeder? 
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Trans-Atlantic Preview 


A YEAR AGO we went to Bermuda. We sailed from 
New York at three o’clock of a Saturday afternoon 
and by ten on the following Monday morning we lay 
alongside of the wharf in Hamilton Harbor. Elapsed 
time : 43 hours. 

A week ago we went to Bermuda again. We sailed 
from New York shortly after ten o’clock of a Tuesday 
morning and a few minutes after half-past three on 
the same afternoon we picked up our moorings in 
Hamilton Harbor. Elapsed time: 5 hours, 20 minutes. 

Progress, or something !—and, at the same time, an 
opportunity to get a foretaste of trans-Atlantic air travel, 
for it was our privilege to take part in the first pas- 
senger flights between New York and Bermuda on 
board the Bermuda Clipper on June 8-9. On page 24 
of this issue will be found some pictures, and a brief 
account of the expedition. 

By and large, it was one of the most interesting 
flights we have ever made, chiefly because of the quiet 
efficiency and the obviously excellent air- and seaman- 
ship with which it was carried out. In every depart- 
ment, the Clipper functioned with the smoothness that 
marks the training and discipline of a modern battle- 
ship. Every man, from the Skipper down to the Cabin 
Steward, had a job to do, and did it well. Every 
detail of the ship’s operation was accurately known 
during every minute of the flight; altitude, speed, posi- 
tion, power output, fuel consumption, fuel on board, 
and a hundred and one other items were continuously 
checked and recorded. We have made other over- 
water flights with Pan American, and we have always 
been impressed by its operating methods. They cannot 
be matched anywhere in the world. 

The preliminary flights of PAA’s Bermuda Clipper, 
and Imperial’s Cavalier between New York and Ber- 
muda have been remarkable, not so much in them- 
selves, but in what they portend. Fortunately, there is 
enough travel between the two islands to offer some 
commercial justification for operating airplanes over 
that route, but it is no news to anyone that the ultimate 
objective is trans-Atlantic service. Bermuda is only one 
jump toward Europe, and toward the conquest of the 
last, and most difficult link in the chain of round-the- 
world air routes. 

But some real competition is developing in the 
North Atlantic. Germany put up a perfectly swell 
show with her catapulted flights of last year, and now 
has ready a new and larger airplane for similar service 
this summer. Rumors from France point toward plans 
for a service with flying boats, and it is not unlikely 
that recent visits of certain gentlemen from Holland 











might well be connected with KLM’s ambitions for 
Over-seas extensions. 

In the face of all this activity Pan American and 
Imperial have done well in starting their Bermuda 
services, and it is to be hoped that they will proceed 
with as little delay as possible in extending the route 
through to Europe. Obviously it can’t be done with- 
out the assistance and the cooperation of the two gov- 
ernments involved. We earnestly hope that all differ- 
ences of policy and of opinion will be speedily settled, 
for it seems eminently fitting and proper that the two 
English speaking nations who have the biggest stake 
in the North Atlantic should develop and should con- 
trol its intercontinental air routes. 


Please, Mr. Gray — ! 


BEFORE CHARGING US WITH MURDER, as you did on page 
604 of your estimable magazine dated May 19, get 
your facts straight! Murder is a rather serious offense 
in most civilized countries (at least in times of peace), 
and before bringing in an indictment it is a good idea 
to base accusations on fact rather than fancy. Yet 
when you say that “the Hindenburg was built in the 
hope of using helium, but the helium was refused by the 
U.S. Senate and the people in the Hindenburg were 
killed because of that prohibition” you are definitely 
out of bounds again. 

True, of course, that, for the time being at least, 
the United States is in a fortunate position with 
regards to the supply of helium. True, also, that there 
are legal limitations placed upon the exportation of the 
gas. No evidence is available, however, to indicate 
that Germany ever attempted to purchase helium and 
was refused. In fact, it is definitely known that both 
Presidents Hoover and Roosevelt have expressed 
themselves in the past as willing to negotiate the sale 
of helium to Germany for use in commercial airships. 
There were, and still are, in fact, economic and physical 
difficulties in the way of selling large quantities of the 
gas abroad, and such things, undoubtedly, had consid- 
erable influence in Germany’s decision to risk the use 
of hydrogen. But, in view of the facts, it seems 
scarcely cricket to charge us directly with the responsi- 
bility for the Hindenburg tragedy. 


To Show or Not to Show? — 


THAT IS A QUESTION that has been agitating a good 
many people in the industry of late. Two or three 
years ago aircraft shows were in decided disrepute, but 
several successful exhibits, both east and west, in the 
past two years, have renewed interest all along the line. 

In order to sound out industry opinion, AVIATION 
recently circulated a questionnaire covering a few perti- 
nent problems about the whole show business. As no 
one was asked to sign his name to his reply, an oppor- 


tunity was given for the industry to take its hair down. 

The final scores are not all in yet, but we have 
enough replies at hand to point up a few trends in a 
preliminary way. So far, 103 individuals have seen 
fit to send in their opinions. They represent 24 air- 
plane manufacturers, 9 engine builders, 57 accessory 
people, and 13 miscellaneous personages, a fairly repre- 
sentative cross-section of the whole industry. 

Most of them (87) definitely want aircraft shows. 
A big majority (91) believe that shows should be of 
a national character rather than confined to local dis- 
tributors. One good show a year seems to be favored, 
as only 22 spoke for two or more shows annually, The 
first part of the year seems to be the acceptable time, 
with February and March predominating. 

As for location, it is evident that most people want 
shows in their own particular neck of the woods. So 
far, no section has been predominantly favored. 

Sizing up show experience—27 people thought they 
were highly desirable, but only 9 admitted that they 
had been financially profitable; 64 thought their chief 
value was in promotion only; 27 thought results were 
indifferent. Three people said they were definitely dis- 
advantageous to their business, and 18 summed them 
up as “a pain in the neck.” 

Public education, contact with prospects, the build- 
ing of good-will, and the general advertising of prod- 
ucts, seemed to be the predominant reasons (in the 
order given) for holding aircraft shows. Only ten 
people thought that shows were of value for the direct 
sale of their products. 

Many of the remarks that accompanied the ques- 
tionnaires were interesting and covered a wide range of 
complaints and suggestions. Several manufacturers 
thought that the first couple of days of a show should 
be confined to the industry only, for business purposes, 
after which the exhibit could be thrown open to the 
public. Some complained bitterly about high costs for 
union labor in installing exhibits. A protest against 
shows staged by promotors outside the industry was 
voiced, and the suggestion was made that if national 
aircraft shows are to be productive of good to the 
industry, they should be staged and managed by the 
industry on a no-profit basis. Consensus of opinion was 
that recent shows had been well handled and the 
recent move toward centralizing the show question im 
the Show Committee of the Aeronautical Chamber of 
Commerce was mentioned favorably a number of times. 

Although, as pointed out above, opinion on show loca- 
tion varied widely, there were a number of suggestions 
that a definite plan for rotation be adopted. Also tt 
seemed important to some that shows be held adjacent 
to flying fields. 

This, so far, is the industry’s opinion of aircraft 
shows. When complete returns are in, a detailed break- 
down of the replies will be made available. 
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1, The British contender for landplane 
Aflantic honors: the de Havilland Alba- 
tross, powered with four 500 hp. Gypsy 
Twelves. She is now undergoing her 
flying trials. 


2, Stuntman Rankin, winner of the St. Louis 
Aerobatic Competition in a stock Ryan, 
talks it over with T. Claude Ryan. 


3, Hero of the Soviet Union M. V. 
Vodopyanov (right) who flew the first of 
four Russian planes to the North Pole on 
a survey expedition that will remain at 
the Pole a year (Sovioto). 


4, Highflier: Col. Mario Pezzi, who cap- 
tured a new world altitude record for 
Ktaly, taking it from Britain (Wide World). 


5, TWA Chief Pilot Harlan Hull lands at 
Newark with 25 passengers in one of the 
line's new Douglas Skysleepers. 














The latest demonstration of instru- 
ment landing (IL) equipment, the 


Lorenz system at Indianapolis (ID) 


By Donald G. Fink 


Managing Editor, Electronics 


serious try-out in this country in 
1933, when the Bureau of Standards 
system was installed for test purposes 
at Newark. Since that time much 
water has flown past Newark but in- 
strument landing, as an adjunct to 
commercial operations, is not yet with 
us. The inference is that blind- 
landing systems are still “buggy”, not 
reliable or simple enough for every- 
day use. 

So when the International Tele- 
phone and Telegraph Company an- 
nounced that it had imported from its 
German subsidiary, C. Lorenz, A. G. 
of Berlin, a complete instrument land- 
ing system and was prepared to 
demonstrate it at the Indianapolis 
Municipal Airport, the message fell 
upon a waiting world. On May 14th 
and 15th, the demonstration days, 
nearly everyone interested in radio 
aids to navigation was present or had 
operatives at work. One planeload 
of notables came up from Washington 
via American Airlines; others con- 
verged from all points. During the 
festivities WIRE of Indianapolis 
staged a broadcast, in which par- 
ticipated Sherman Minton, U. S. 
Senator from Indiana, Col. Frank 
Page of the I.T.&T., Gould Beard 
of American Airlines, the pilot of the 
test plane, Fowler Barker of the Air 
Transport Association, Nish Dienhart 


ae os LANDING got its first 





of the Indianapolis Airport, J. H. 
MacDuffy redoutable private flyer and 
president of Prestolite Corp., Bill 
Jackson, Chief of the Radio Develop- 
ment Section of the Bureau of Air 
Commerce, and Dr. E. Kramar, the 
inventor of the Lorenz system. Ironi- 
cally, at the end of the demonstration 
on Friday, the low ceilings on the 
route east prevented. the Washington 
crowd from taking:off for the return 
trip. Leaving at 5 a.m. the next morn- 
ing the notables were heard to remark 
that the delay was an excellent object 
lesson on the need of instrument-land- 
ing facilities, which would permit 
completing schedules with much lower 
ceilings than at present. 


The Lorenz Installation 


The equipment for the demonstra- 
tion was installed on the north-east— 
south-west run-way of the airport. 
It consisted of a main beam trans- 
mitter at the north-east end of the 
run-way, an “inner marker” trans- 
mitter a few hundred yards beyond 
the south-west end of the run-way, 
an “outer marker’ transmitter about 
two miles from the airport, but in 
line with the other two, and finally a 
monitoring station in the control 
tower, which indicated the operation 
of all three transmitters, 

In the test plane, a Douglas DC-2 
operated by American Airlines, were 
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Left: American Airlines test plane 
flying the beam at Indianapolis, 
Below: Fowler Barker of ATA tells 
the WIRE radio audience about it 







the receiver and the course-indica- 
tor, the receiver mounted in the com- 
partment behind the pilots, and the 
indicator on the instrument panel be- 
tween the artificial horizon and the 
altimeter. 

The main transmitter, a 500-watt 
outfit operated on 33.3 Mc., is housed 
in a small building, in front of which 
and facing the run-way are three ver- 
tical antennas, each one-half wave- 
length high. The center of these 
three antennas is energised ; the others 
are simply reflectors for establishing 
the side-limits of the guide beam. The 
outer reflectors, spaced one quarter 
wavelength from the center, are 
“keyed” by means of a short-circuiting 
relay mounted in a small cabinet at 
the center of each antenna, producing 
an “A” disturbance to the right of the 
beam and an “N” to the eft, 
similar to that used in the radio range 
system. On the beam these two 
signals merge into a continuous signal. 
The main transmitter output is modu- 
lated with a 1150-cycle tone. Careful 
voltage regulation of the transmitter 
and crystal control are used to insure 
a signal of constant power and fre- 
quency, since inconstant frequency 
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Top: The inner marker transmitter, located at the edge of the airport. Center: The 

main beam transmitter, with reflectors at either side of the vertical antenna. Right: 

The monitor panel in the control tower, which indicates proper functioning of the 
three transmitters 


changes the effect of the reflectors 
and the shape of the guide beam, 
while changes in power produce er- 
rors in the vertical indication of the 
guide path indicator. 


The outer marker transmitter, 


mounted in a small “dog-house”, pro- 
duces a five-watt signal on 38 Mc., 
modulated with a 700-cycle tone, 
which is fed to a single horizontal 
di-pole antenna and keyed in 4/10- 


second dashes. By placing this hori- 
zontal di-pole one-half wavelength 
above a wire netting, which estab- 
lishes the ground plane, a highly di- 
rectional signal is sent vertically 
upward in a fan-shape pattern, the 
plane of the fan being at right angles 
to the guide-beam path, The inner 
marker transmitter is exactly similar, 
except that it is modulated with high 
pitched tone (1700-cycles), and is 
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located at the boundary of the airport, 
whereas the outer marker is some 10,- 
000 feet from the airport. The inner 
marker is keyed with 1/15-second 
dots. 

At each transmitter is a small recti- 
fier which detects the out-going signal, 
converting it to a direct-current dot 
or dash which is sent along wires to 
the monitor station at the control 
tower. Flashing lights at this monitor 
show the transmission of each dot and 
dash from transmitters. A  phone- 
jack is also provided at the monitor, 
so that the signals may be checked by 
ear. The synchronism between the 
A and N reflection-disturbance is also 
checked by ear, or by watching the 
lights. This monitor gives the con- 
trol tower operator a direct indication 
of the operation of the entire ground 
system at the airport, so that he can 
inform pilots at once if trouble occurs. 

The receiver in the plane is fed by 
two antennas. One receives the main 
beacon signal on 33.3 Mc. The re- 
ceiving circuit consists of a radio- 
frequency amplifier with automatic 
volume control, a detector and an 
audio-frequency amplifier, the output 
of which is fed to headphones. A 
separate detector and antenna is pro- 
vided for receiving the marker-beacon 
signals on 38 Mc. This detector feeds 
the 700- and 1700-cycle tones from the 
markers to the same audio frequency 
amplifier as is used in the main beacon 
(Turn to page 72) 














By 
Lt. Comdr. 
P. V. H. Weems 


U. S. N. Retired 


EAD Reckoning is the method 

of determining a position by 
keeping an account, or reckoning, of 
the course and distance run from a 
previously known position called the 
point of departure. Since the com- 
pass is the most important item of 
dead reckoning equipment, it will be 
discussed at this point. 

Aircraft compasses may be of the 
magnetic, the earth inductor, the Sun, 
or the gyroscopic types. The great 
majority of aircraft compasses are of 
the magnetic type, because it is the 
simplest, cheapest and easiest to keep 
in working order. 

The magnetic compass is an instru- 
ment by means of which the direct- 
ive force of that great magnet, the 
earth, upon a freely suspended needle 
is used to determine direction upon 
the surface of the earth. The em A I] R N A V I G A T | O N 
pose of the compass is to show the 
course and to measure bearings. The 
essentials of a modern aircraft com- 


pass are: @ s 
A magnetic element which aligns 1 | rn 2 re | 


itself with the earth’s magnetic field. 
The magnetic element has a sharp 
pivot supported by a jewel so that it 
is free to turn under the action of the Y a ve 
earth’s magnetic field. This is direct- ul r re | yY 
ly contrary to marine practice, where 
the pivot is fixed to the bowl and the 
jewel or cup secured to the magnetic we ss 
element. 1 | ray t = a r 
A reference mark, or lubber’s line 
—which may be referred to the card 
to indicate direction. 
A bowl, carrying the above assem- II. COMPASSES 
bly, and mounted so that it cannot 
turn in azimuth. The bowl is filled 
with a non-freezing liquid, and as the 
liquid changes volume when the tem- 
perature changes, it is necessary to 
provide an expansion chamber. 
An anti-vibrational suspension sys- 
tem is used to reduce the effect of the 
airplane’s vibration. 
A compensating device, the neces- 
sity for which will be explained later, 
is sometimes embodied in the compass 
unit and sometimes mounted sepa- 
rately. 


Aperiodic Compass 


The aperiodic magnet compass is 
one without a “period” that is to say 
it returns, after being displaced from 
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its equilibrium position, by one direct 
movement to the north-pointing posi- 
tion, instead of executing a series of 
oscillations. Its behavior is, in com- 
mon parlance, “dead beat.” 

The aperiodic compass has no card. 
The azimuth degree marks are shown 
on a rotatable grid-ring which carries 
a set of parallel grid-lines running in 
the north and south direction, and the 
pilot steers his course by keeping the 
grid-lines parallel to the long nerth 
and south pointers of the magnetic 
element. The grid-ring is previously 
set for the desired course by releas- 
ing a locking arm, turning it till the 
degree mark of the course comes 
against the forward lubber line, and 
then re-locking. The pilot is thus 
relieved of any need to remember the 
figures of the course he is steering, 
and his head is free to occupy any 
position without causing any parallax 
error in the reading. 








The Compass Error 


The most common reasons why the 
aeroplane compass does not indicate 
true north are: 


. Magnetic variation. 
. Magnetic deviation. 
. Acceleration errors. 
. Vibration. 

Faulty compass. 


mrhwn- 


Magnetic Variation—A magnetic com- 
pass, if operating perfectly and undis- 
turbed by outside forces, will point 
to the magnetic north pole. Since the 
magnetic pole does not coincide with 
the true north pole, the magnetic meri- 
dian thus established does not coin- 
cide with the true meridian. Mag- 
netic variation is the name generally 
given to the angle between the true 
meridian and the magnetic meridian. 
Variation differs from place to place 
on the surface of the earth. 

The compass cannot be corrected 
for variation. Therefore, since varia- 
tion changes with time and place, it 
is imperative for the navigator to 
know the variation for the time and 
place in question. In general, the va- 
riation will not change more than 
about 2° in a 100-mile east-west flight, 
and much less in a north-south flight. 
The value of the variation is given 
on maps and charts for the year of 
publication, and a statement of the an- 
nual change is given so that the va- 
riation to date may be easily cal- 
culated. . 

After this effect of variation upon 
the compass card is clearly under- 
Stood, it will be found helpful to re- 
meniber the following jingle as a 












variation is applied: 


Variation east, magnetic least. 
(Meaning less numerically.) 
Variation west, magnetic best. 
(Meaning more numerically.) 


For example, if the variation is 5° 
east and the true course is 350°, the 
magnetic course will be least, or 345° 


Magnetic Deviation—The magnetic com- 
pass undisturbed by outside influence 
points to the magnetic north. In prac- 
tice the compass is seldom undis- 
turbed, but is usually affected by local 
magnetism within the plane. The an- 
gle by which the compass needle is 
deflected from the magnetic meridian 
by this local magnetism is known as 
the deviation. The deviation varies 
with each direction in which the aero- 
plane is headed, but it can be corrected 
so that the compass will read within 
1° to 3° of the proper magnetic bear- 
ings. This local magnetism is due 
to magnetic induction in hard and soft 
iron in the plane and to the magnetic 
fields set up by the currents in the 
electric wiring. There is usually so 
little soft iron in the modern plane 
that they are small in amount and 
difficult to correct because of their 
variableness. Therefore, it is custom- 
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ary to make no compensation for the 
error caused by this type of magnet- 
ism in aircraft magnetic compasses. 

Deviation due to magnetic fields set 
up by current in electric wires form- 
erly gave a great deal of trouble, but 
with a better understanding of the be- 
haviour of these currents this diffi- 
culty has been largely eliminated in 
modern planes. Alternating current 
has no effect on the compass. Direct 
current wires may be twisted so as 
to neutralize the effect of the mag- 
netic fields set up. Furthermore, it 1s 
generally practicable to -keep enough 
distance between the generator, mag- 
neto, electric wiring and the compass 
to ensure that the deviation due to 
this cause is greatly reduced; hence 
no attempt is made to compensate. 

To compensate for deviation caused 
by hard iron, the only kind considered 
in compensating an airplane compass, 
small bar magnets are placed in re- 
ceptacles under the compass bowl, both 
in the fore-and-aft line and athwart- 
ships. The correction is effected by 
placing these magnets so that they 
give an effect equal and opposite to 
that of the iron and steel in the plane. 
These small magnets close to the 
needles compensate large disturbances 
farther away. 

(Turn to page 68) 
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Fig. 1—General rules covering the action 


of the compass under 
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acceleration. 




















SEIT 





The moorings are cast off for 
departure from the float at 
Port Washington. 


Navigation Officer J.W.Walker 
works out our position far out 
at sea. 


Skipper R.O.D. Sullivan in a cheer- 
ful frame of mind on the outlook \\ Wl 
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Sea-scape. — Water and 

clouds as far as the eye 

can see. Somewhere over 
the North Atlantic. 


BERMUDA HOLIDAY 


A glimpse of Manhattan through the rain at 10:30 in 
the morning,—a swim off a sun drenched Bermuda 
beach at 4:30 the same afternoon. Such was the novel 
experience afforded your editor as one of PAA’s guests 
on the first inspection flight June 8-9. The pictures on 
this page were made on the trip. The background is 
made from one of the navigation charts. Logged: Take- 
off, Port Washington, 10:16 A.M.; landing Hamilton, 
3:36 P.M.; June 8. Take-off, Hamilton, 10:37 A.M.: land- 
ing. Port Washington, 4:07 P.M.; June 9. 




















Landscape. — St. Georges, 
Bermuda, through the cloud 
banks that lay over the is- 
jands as we approached. 


tevon West (Ivan Dimitri, 
to you), photographer par 
excellence, and Time’s Jim 
Parton, taking it easy aloft. 


\ 


Left: The meals served on board were 
something to write home about. 


Below: The good ship Bermuda Clipper lies 
at anchor off the Darrell’s Island Base in 
Hamilton Harbor. 


Taking the air on the Clipper's 
Poop deck before a reluctant de- 
Parture from Bermuda’s blue 
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Left: Slot assembly jigs 
for production. Note cam 
action clamps. In circle: 
A special design in mul- 
tiple drill spindles with 
progressive feed for pro- 
duction. A_ single drill 
would be used in experi- 
mental work. 
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yy CORRECT TOOLING for production 
of various quantities of airplanes 
is somewhat of a problem. I am in- 
clined to believe that there is a variety 
of policies and opinions on the sub- 
ject and that throughout the industry 
the methods and plans vary con: der- 
ably. There is some over-tooling and 
a good deal of insufficient tooling and 
planning. However, I know of no 
yardstick except the ultimate results in 
quality and cost, plus rate of delivery, 
if such is a factor. Through careful 
cost and experience records, a tool es- 
timate curve may be established for 
certain quantities and types of air- 
planes. Because of the different meth- 
ods used, by various aircraft com- 
panies, I do not believe that a curve 
established by one company would be 
applicable to all except in a very gen- 
eral way. 

Detailed airplane design has a lot 
to do with tooling, in fact, an airplane 
may be partly designed around avail- 
able tools and equipment. Practically 
all aircraft companies have some 
scheme of fabricating tied up with cer- 
tain equipment. One may go in for 
large power brakes, another may do 
similar work in large presses or spe- 
cialize on rolling equipment and still 
another may go in very strongly for 
extrusions, castings or forgings. 
Under the above named conditions, the 
equipment is tooled to meet the re- 
quirements of design. 

From this point on, we may classify 
tools in two groups; those required of 
necessity, because of need for accu- 


Left: Flap assembly of modern 
stressed skin design mounted in 
steel construction assembly jig. 
Below: Fin assembly jig, showing 
o'd design with jig for small quan- 
tities. 
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racy and interchangeability and the 
second group for lowering cost. The 
necessary tools should include assem- 
bly fixtures for all mating units and 
especially those requiring replacement 
in service. For one or a small num- 
ber of airplanes some fixtures are es- 
sential and although they are cheaply 
built, they must produce accuracy. For 
larger quantities, fixtures should in- 
clude labor-saving devices and be made 
to stand wear. A high rate of output 
will require duplication of the same 
fixture or numerous sub-assembly 
tools, culminating with a short assem- 
bly period in a single final assembly jig. 

The second group, for lowering cost, 
is more difficult to determine and de- 
mands careful study, coupled with 
good judgment. In the beginning a 
general plan should be worked out in 
meetings with Engineering, Tool De- 
sign, Factory Manager, Superintend- 
ents and General Foremen. At such 
meetings it must be decided how far to 
go with tooling, and the answer will 
depend upon many things, of which 
the following are outstanding: the 
quantity involved, possibility of repe- 
tition orders, equipment in which tools 
can be used, capacity to make tools in 
the allowed time, ability to acquire 
proper personnel, sufficient outside 
sources from which tools may be pur- 
chased and their ability to make de- 
liveries on time. 

From experience we have found 
that machine shop tools can be most 
readily determined. Drawings for ma- 
chine parts are usually in detail, fairly 


Tooling 
for Production 


When to tool up and when not to 
tool up is a problem that faces 
every production man. 


By P. N. Jansen 


Curtiss-Wright Corporation, Curtiss Aeroplane Division 


accurate and too, machine operations 
are universally standard. Every oper- 
ation can be definitely planned before- 
hand, tool cost can be quite accurately 
estimated and returns on the invest- 
ment, both inaccuracy and labor saving, 
can be established. Blanking dies are 
the next best to evaluate. For each 
blanking die, the size and kind of press 
can be figured, also the cost of tools. 
The time element and final results 
can be closely estimated beforehand. 
The most difficult and uncertain 
part is forming and drawing of metal. 
Experience is a great help in prepar- 











A production machine fixture with cast base. On experimental work these 
operations would be performed with individual setups. 
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ing tools for such work, but even then 
there usually is a tryout stage which 
sometimes means changes in tools, ma- 
terial and design before satisfactory 
results are obtained. 

In tool planning there are some pit~ 
falls and one in particular is the con- 
centration of too much work in one 
place. Not so long ago most airplanes 
had wood wings, steel tubular fusel- 
ages with sheet metal tail units, either 
fabric or metal covered. The fabrica- 
tion of parts was widely distributed 
throughout the factory with a great 
variety of equipment located at strate- 
gic points. With good design, careful 
planning and reasonable tooling, as- 
sembling of units could start in a com- 
paratively short time. The present de- 
signs call for practically two materials 
in the structure, aluminum alloy and 
steel. The aluminum alloy consists 
chiefly of sheet, extrusions, forgings 
and castings. Little sheet steel is used 
and the bulk of this material goes into 
bar stock and forgings. This means 
that most fabricating is performed by 
such equipment as shears, brakes, 
presses, rolls, etc., for the sheet metal 
and by a well equipped machine shop 
for the remainder. A good portion of 
the sheet metal parts require cutting 
and forming tools such as blanking 
dies and forming dies, made from tool 
steel, zinc or wood. Machined parts 
in any quantity cannot be very well 
produced without the extensive use of 
special jigs and fixtures. The element 
of time for a new production design 
has changed and assembly departments 
cannot start as quickly as heretofore. 
There is a necessity for more detailed 

(Turn to page 71) 
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N.A.C.A. PICNIC 


Its lots of fun on the boat but real work out 


ONG BEFORE the cherry blossoms 

began to bloom on the Tidewater 
Peninsula, lights at Langley Field 
were burning far into the night in 
preparation for the N.A.C.A.’s Twelfth 
Conference. Tired technicians taxed 
domestic tolerance, stumbled into bed 
in wee small hours. Out in the bay 
Crabman Arnold Doakes caught and 
sold a phenomenal number of crabs to 
be deviled to furnish.food for a good 
cross-section of the Aviation industry, 
at the Full Scale luncheon. In Wash- 
ington, John Victory sweated over the 
“Who’s Who” of this year’s two ex- 
peditions. But when Trip 1 set sail 
down the Potomac on the Good Ship 
“District of Columbia”, all was run- 
ning smoothly with everyone looking 
forward to a good show under the 
direction of Impresario George W. 
Lewis. 

If the invited guests expected to see 
new research equipment costing mil- 
lions they were disappointed. The 
committee has presented much of this 
before. This year the show was de- 
voted to the practical applications of 
this great equipment, to the little 
things that make big differences in the 
operating efficiencies of airplanes 


at Langley 


when they get going up around 200 
m.p.h. 

What, for instance, is the horse- 
power cost of protruding rivets and 
lap joints in wing surfaces? A very 
small matter at first sight, but a 182 
hp. loss cannot be laughed off! And 
that is the power cost of brazier head 
rivets vz in. in diameter, plus lap 
joints and other usual surface irregu- 
larities in a service wing of 1,000 
sq.ft. area on a 20,000 lb. airplane 
flying at 225 m.p.h. In the same hy- 
pothetical airplane, rough wing sur- 
faces were found to be an expensive 
luxury. Even a coat of paint sprayed 
on a perfectly smooth wing cost 91 hp. 
in increased drag. Translate this into 
speed, gasoline, consumption, payload 
or what you will, it all means money 
to the transport operator. Visions 
arose of airport attendants rushing out 
to wipe the grime off transport wings 
at each scheduled stop on the airlines. 
It is apparent that the High Speed 
Wind Tunnel at Langley is beginning 
to pay for itself. 

Another manifestation of the em- 
phasis on little things is the work with 
flying models which has been ex- 
panded greatly in the past year. In 
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sharp contrast to the mammoth full 
scale tunnel, is a tunnel so small that 
it can be tilted to change the angle of 
attack of the model flying within. 
The new tilting tunnel is an adjunct 
to the vertical spinning tunnel which 
is always a sure-fire attraction for 
visitors. Both use the same flying 
models with control surfaces actuated 
by small electro magnets carried within 
the model. While the older tunnel is 
used primarily to study spinning char- 
acteristics the newer addition is for 
stability and control tests. In the lat- 
ter the operator actually flies the model 
by electric switches which operate the 
control surfaces. Electric power is 
transmitted to the model through a 
trailing cable so small that it can 
scarcely be detected by the eye. Such 
factors as elevator setting for trim, 
period and damping of oscillation, 
static instability around any axis, and 
motion subsequent to control manipu- 
lation can be studied directly and 
visually in the new tunnel. 


Charting the Bumps 


That the laboratories are depending 
more and more on this type of direct 
observation is indicated also by the 
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new gust tunnel which has been set 
up in a corner of the full scale build- 
ing. Purpose is to study the flight 
path taken by an airplane passing 
through a gust. The synthetic gust is 
furnished by an airstream perpendicu- 
lar to the flight path. The model is 
accelerated down a track by a cata- 
pult. At flying speed the model takes 
off and at that point a self-contained 
recording accelerometer starts to oper- 
ate. A photographic record is made 
of speed, path angle, and attitude 
angle. Students of archery will ap- 
preciate the high speed of the model 
and the arresting gear which consists 
of a nose hook which pierces a- burlap 
screen at the end of the flight. 

Full scale aspects of the gust prob- 
lem are becoming more valuable as 
the records accumulate from the 160 
V-G recorders installed in land and 
sea planes of various types in regular 
operation. (See “How Hard is a 
Bump”, Aviation, February, 1937). 
A V-G recorder in the China Clipper 
makes a record of the gusts encoun- 
tered on each Pacific flight. Others tell 
stories of the intensity of air bumps 
met by bombers, transport airplanes 
and other types of ships flying in 
many parts of the world. Thirty feet 
per second has been found to be the 
velocity of the average maximum up 
and down gust. 


What is an Airport? 


Everyone is worried about airports 
not being large enough for the heavily 
loaded airplanes of the very near fu- 
ture. Unless something is done about 
it, many large cities will find them- 








selves without trunk line air services. 
(See “Airport or White Elephant?”, 
AviaTION, June, 1937). The N.A.C.A. 
has set about to find out how big a 
landing area should be to accommo- 
date the next step in airplanes, and 
the Committee is also at work on the 
alternate problem of auxiliary aids to 
take-off. (See “Land Launched Sea- 
planes”, Av1aTIon, September, 1936.) 


Four thuusand feet was found to be 


the necessary take-off distance tor a 


“The characters in this picture are purely 
fictitious. Any resemblance to persons 
living or dead is entirely accidental.” 















plane with 35 Ib. per sq.ft. wing load- 
ing; 10 lb. per hp. power loading ; 250 
m.p.h. speed; and without flaps or 
controllable pitch propeller. With a 
constant speed propeller the distance 
was reduced to 2,100 ft. and adding a 
good flap or high lift device reduced 
it to 1,800 ft. But this is stiil too much 
and the use of some sort of launching 
device, such as a catapult, is indicated. 

When catapulting is considered, the 

(Turn to page 71) 


Flying a model in the new Tilting Tunnel. 





AVIATION 
July, 1937 


29 























HE ANSWER to the question put 
in the title is by no means simple, 
but it is one that now faces every 
airplane designer, whether his pro- 
jected design be large or small. For 


the present consideration, however, 
we shall deal exclusively with the 
question of the number of engines for 
transport airplanes operating under 
the U. S. Department of Commerce. 

Inasmuch as single engine trans- 
ports are not permitted to fly blind 
or to fly at night, they must be im- 
mediately eliminated from considera- 
tion. Twin-engine or four-engine 
transports have proven very satisfac- 
tory in practice and will be considered 
at length in this paper. The case of 
the trimotor is not so definitely clear 
cut. There has been a decided trend 
away from using an engine in the 
nose of the fuselage not only because 
greater aerodynamic efficiency results 
from the elimination of slipstream on 
the fuselage, but particularly because 
greater passenger comfort maintains 
due to the elimination of the noise 
and fumes of the nose engine; and 
further, the pilot vision is improved 
when there is no nose engine. We 
do not wish to condemn the trimotor 
to oblivion as it appears to have cer- 
tain desirable features not found on 
other multi-engined aircraft, but we 
shall eliminate it from our present 
consideration because of the reasons 
cited above and thus arrive at the 
twin-engine and four-engine aircraft 
as the most acceptable types. The 
engines on these types will be mounted 
in nacelles in the leading edge. 


Safety in Flight 


Statistics show that rapid strides 
are being made in improving the relia- 
bility and safety of transport aviation; 


By A. E. Lombard, Jr. 


Curtiss-Wright Corporation, St. Louis Airplane Division 


The question of power plant sub- 
division cant be solved by the old 
“Eenie, Meenie, Meinie, Mo’ formula. 


but we must continue to progress in 
this direction. The first consideration 
in designing any new airplane must 
be toward greater safety. Analyses 
of airline accidents have indicated in- 
variably that the largest proportion 
of serious accidents have been due to 
the human element, piloting errors, 
combined with bad weather, improper 
dispatching, and faulty radio equip- 
ment. None of these have any direct 
bearing on the relation of the number 
of engines to safety except rather in- 
directly in that the complexity of 
piloting technique becomes greater as 
the number of engines is increased. 

The rule is generally believed to 
hold that two men, the pilot and co- 
pilot, can handle any twin-engine air- 
plane, but that a third crew member, 
the flight engineer, is necessary to 
take care of the increased complica 
tions of four engines, regardless of 
size. For this reason, much greater 
coordination of the crew of a four- 
engine airplane is necessary to effect 
corrective measures rapidly in an em- 
ergency. This increases the pilot’s 
responsibility rather than lessens it. 
By considering the individual phases 
of operation in relation to piloting 
technique and other factors, let us ex- 
amine this safety question further. 

In cruising flight, on the basis of 
the mathematical probability of “forced 
landings” due to power plant failures, 
it has been shown by Wright and am- 
plified by Perkins (references 1 and 
2) that the relative safety of airplanes 
of the usual type is as follows: 

1. Four-engine airplane requiring two 
engines for flight; 

2. Two-engine airplane requiring one 
engine for flight; 

3. Three-engine airplane 
two engines for flight; 


requiring 


4. Four-engine airplane 
three engines for flight; 
5. Single engine airplane. 

Of course, no difficulty occurs when, 
for example, an engine fails during 
cruising on a twin-engine airplane 
capable of flying on the remaining 
engine. It is only the failure of the 
second engine that dictates a forced 
landing and that puts this type in its 
relative position in the tabulation 
above. 

In this same connection, experience 
has shown that the reliability of 
modern aircraft power plants, as oper- 
ated and maintained by the airlines 
today, is such that power plant fail- 
ures under cruising power conditions 
are becoming rare. Such “failures” 
in cruising as do occur are often of a 
gradual and “technical” nature such 
as, for example, the overheating of 
the oil and possibly the engine cylin- 
der heads due to one of a number of 
possible causes. In such cases, an 
engine is often cut off in order to 
save it from possible damage while it 
would probably continue to develop 
considerable power in an emergency. 

The degree of safety needed in 
cruising must be evaluated in terms 
of the length of flights contemplated 
and the opportunities for landing at 
an intermediate point when necessary. 
It has been established that, when op- 
erating over land as in the United 
States where one can land at the next 
convenient airport in the event of any 
power plant trouble, the safety in 
cruising is great for any modern multi- 
engine type with two engines, three 
engines, or four engines, capable ot 
flying on fewer than all engine: In 
trans-oceanic flight it is probably wise- 
est to use four-engine transports cap- 
able of flying on any two engines to 


requiring 
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preclude even the remote possibilities 
of forced landings due to power plant 
failure and we will probably see this 
policy, which has been established by 
Pan American Airways and Imperial 
Airways, continued by all trans- 
oceanic operators. In take-off a dif- 
ferent situation rises from that in 
cruising. 

While we have no directly applica- 
ble statistics to substantiate the claim, 
we believe that the greatest difficulties 
with engines arise during take-off, 
or immediately thereafter, when the 
power plants are operating at miximum 
power, and these difficulties are more 
likely to be of a sudden and violent 
nature than those which occur during 
cruising. Credence is given to this 
statement by the known reduction in 

(Turn to page 63) 
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SPEED MADE GOOD IS 
LOCKHEED’S 


SLOGAN IN AIR AND SHOP 
MODEL 14 


HH BREAKER FOR MANY AN AIR- 
LINE executive is “speed made 
good”. Fast airplanes are frequently 
hard pressed to overcome handicaps of 
geography, weather, poor terminal fa- 
cilities, schedule limitations and other 
factors which reduce the “speed made 
good” between actual traffic centers. 
Furthermore, a high speed transport 
plane is of little use to the airline 
operator if it exists only on the de- 
signer’s drawing board. Many a new 
plane of the past has been markedly 
superior to contemporary practice at 
the time of design, and even during 
primary flight testing, but has been 
kept off the market by more rapid in- 
troduction of competitive equipment. 

In exploring various means of re- 
ducing the time period between in- 
ception of a design and actual manu- 
facture of the product we have thought 
it wise to abandon the time-honored 


practise of building an intermediate 
full scale plane for flight testing. This 
throws a heavier burden on prelimi- 
nary testing in the wind tunnel and 
structures laboratory, but we feel that 
the science and art of aircraft design 
and construction have arrived at a 
point where complete reliance may be 
placed in such testing, when properly 
related to the store of existing knowl- 
edge. Our Lockheed 14, the first of 
which will be flying at about the time 
this issue of AvIATION is distributed, 
has been less than a year in process. 
We have not built an “experimental” 
model, as we feel that all necessary 
experimenting has been done in the 
wind tunnel, by full scale testing of 
sample structures, and through careful 
study of the characteristics of similar 
planes now in service. The first pro- 
duction unit of five is now nearing 
completion, and approximately thirty 
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By Hall L. Hibbard 


Vice-President and Chief Engineer 
Lockheed Aircraft Corporation 


at this time have actually been sold 
from specifications prior to test flights 
of the first plane. Furthermore, the 
Model 14 incorporates a number of 
distinct innovations such as the use of 
Fowler type flaps, integral fuel tanks, 
mid-wing design, etc. 

Of all-metal construction, skin- 
stressed, the Model 14 is a mid-wing 
cantilever monoplane powered with 
two engines and incorporating the: 














now familiar twin-rudder tail and 
single spar wing. Span is 65 ft. 6 in., 
length 44 ft. 4 in., and height 11 ft. 
54 in. Power is supplied by two 
Pratt & Whitney SLIEG Hornets or 
two Wright GR1820G3 Cyclones. De- 
signed to meet airline needs for planes 
of higher speed and longer range, the 
ship has a maximum range with full 
load of 1900 miles, maximum speed 
of 264 m.p.h. at 8,700 ft. altitude, and 
cruising speed of 241 m.p.h. at 13,600 
ft. altitude using 600 hp. per engine. 
A feature is the location of baggage 
compartments in the fuselage below 
the wing and cabin floor. In the 
passenger cabin there is luxurious pro- 
vision for ten passengers and a 
stewardess. Floor to ceiling clearance 
is 6 ft. 3 in. All chairs are of swivel 
type incorporating the reclining fea- 
ture. 

Among other factors used to obtain 
the high speed is the high wing load- 
ing, approximately 28 Ib. per sq.ft. of 
wing area. To obtain good take-off 
characteristics with such heavy load- 
ing, especially from fields of high 
altitude, and also in the interest of 
practicable landing speeds, an auxil- 
liary lift device was considered advis- 
able. For this purpose we have 
adopted a version of the Fowler flap, 





giving maximum lift with minimum 
increase in drag. Ailerons are inter- 
connected to droop somewhat with 
the flaps. This required a great deal 
of specialized wind tunnel testing. In 
this connection we are fortunate in 
having the facilities of the Guggen- 
heim Aeronautical Laboratory at Cali- 
fornia Institute of Technology readily 
available. We have also been favored 
by the fact that the Model 14 is a 
natural progression of the Lockheed 
Electra and Model 12 series. This 
has made it possible for us to profit 
by the lessons learned in building and 
flying more than one hundred similar 
planes over a period of the past three 
years. 

Our wind tunnel work involved, in 
addition to all customary routine test- 
ing, very extensive testing of wing 

















Left: Corner detail of the internal con- 
struction of the integral tanks in the 
wings. Above: No. 1 fuselage after its 


root fillets, engine nacelle forms, and 
effect of the Fowler type flaps, espec- 
ially in the landing condition. On 
our previous models we had abandoned 
wing root filleting after extensive 
wind tunnel testing. With the Model 
14 we decided to re-examine this 
question entirely, as the fuselage form 
and mid-wing condition were rela- 
tively new. The fuselage is of deep 
oval section with flat sides and pointed 
nose. After exhaustive tests with 
four different types of fillets we found 
that the unfilleted condition was best 
of all. We have found it impossible 
to improve on a right-angle juncture 
of wing to fuselage side, where such 
a relation can be maintained through- 
out the root chord, especially over the 
top surface of the wing. 

Our nacelle tests were also repeated 
and verified earlier results in connec- 
tion with the bell-type cowling used 
on the Model 12. This bulbous nosed 
engine cowl has shown surprising effi- 
ciency and is a distinct aid in achiev- 
ing the high speed of the new model. 

We conducted very detailed sta- 
bility tests in connection with use of 
the Fowler-type flaps and verified sat- 
isfactory longitudinal stability for all 
flight conditions with CG locations 
ranging from 17 to 35 per cent of the 





removal from the jig. Below: Center sec- 
tion main beam of the Lockheed 14 
before assembly in jig. 
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wing chord. By limiting allowable 
loading so as to hold the C.G. of the 
loaded plane between 20 and 32 per 
cent of the wing chord we have pro- 
vided an ample safety margin. In 
service we anticipate holding the C.G. 
very close to the ideal position of 
24-26 per cent of wing chord. This 
will be made more practical through 
use of the new Librascope Balance 
Computer which aids the airline load- 
ing clerk in determining automatically 
and rapidly the exact C.G. of the 
plane at any time during the loading 
operation. (See page 43) 

Although the Fowler type wing flap 
has been used experimentally on planes 
of commercial type, and to some ex- 
tent in regular military service, it has 
never before been used on a transport 
plane. Therefore we conducted the 
most extensive tests on the action of 
this flap. As is well known, the 
Fowler flap is essentially an auxiliary 
wing. When not in use it retracts 
into the main wing. When extended 
it drops below and behind the trailing 
edge of the main wing and at a 
greater angle of incidence, thereby 
contributing an independent lift incre- 


ment as well as increasing the lift 
of the main wing proper at high 
angles of attack. Tests indicated that 
a relatively narrow chord flap gave 
most satisfactory results, since such 
shift of C.G. location as occurs is in- 
tensified by a wide-chord flap. We 
also found it necessary to increase the 
area of the horizontal stabilizer some- 
what due to the action of the Fowler 
flap in landing. During our wind tun- 
nel tests of the flap we simulated the 
landing condition by mounting a wide 
board across the tunnel in such a way 
as to approximate the ground effect 
and so show effect on tail surfaces. 

Extensive static load tests were also 
conducted on a full size wing section 
incorporating a Fowler flap. With 
required maximum loading this flap 
was operated a great many times. 
During the course of such operation 
various difficulties were imposed, such 
as throwing sand into the mechanism, 
but no failures resulted. The flap 
slides out on tracks for a distance 
of 42 inches. Its action decreases 
take-off run by about 18 per cent and 
lowers landing speed by about the 
same ratio. 
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Upper: Effect of the Fowler type flaps on the full scale polars of the Model 14. 
Lower: A section of the wing under static test. 
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Our static testing involved numer- 
ous problems in addition to the flap 
gear test mentioned above. Among 
these was a test of the new integra] 
fuel tanks, which are being used for 
the first time to our knowledge on any 
commercial land plane. In this test 
we built up a tank section of the wing, 
filled it with water, and subjected it to 
much more severe vibration action 
than it could ever receive in normal 
service. Another feature which re- 
quired exhaustive testing was the 
dump valves incorporated in the fuel 
tank system to permit jettisoning fuel 
in the event of an emergency landing, 
Satisfactory development of the in- 
tegral tanks has helped us to reduce 
both the weight and cost of the com- 
plete plane. 

Another unusual static test was that 
of a complete fuselage section with 
and without window and door cut- 
outs. This test was carried to de- 
struction in both conditions and 
proved our calculations to be quite 
conservative, as well as permitting a 
reduced weight of structure over that 
required by previously accepted em- 
pirical formulae. 

One phase of our flight testing was 
done on a full scale basis and that 
was in connection with tail wheel 
drag. Due to requirements of ground 
clearance through use of the Fowler 
flaps the Model 14 tailwheel extends 
lower than usual. To test the drag 
of this unit we flew an Electra 
equipped with a Model 14 tail wheel 
extending through a trap door in the 
rear portion of the fuselage. By 
means of accurate scales we deter- 
mined the drag to be so slight as to 
render retraction unnecessary, this 
drag reducing the over-all speed of 
the plane by less than one mile per 
hour. 

As the Fowler flap is of low drag 
type we designed the landing gear as a 
drag producing unit, using the flap 
almost entirely for lift. Thus at a 
speed of 300 m.p.h. the landing gear 
may be extended in six seconds. The 
flaps extend in forty seconds at any 
speed below 150 m.p.h. In connec- 
tion with means for operating the 
landing gear we conducted a very 
complete comparative analysis of 
weight and cost of the electric vs. hy- 
draulic system and as a result have 
adopted the hydraulic system as it is 
twenty-six pounds lighter in weight 
and is- approximately seven per cent 
cheaper to build. The hydraulic sys- 
tem also avoids draining the battery, 
as it functions from engine driven 
pumps. We consider the hydraulic 

(Turn to page 75) 
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JONES 8-125 
Refinements 



















Detail Improvements Feature 
New Jones Model 


MANY REFINEMENTS of structure de- 
tail and finish are notable on the 
new Jones S-125 two place sport 
monoplane recently announced. Of 
wood construction with cantilever 
wing and tail surfaces, the clean lines 
are enhanced by smooth finish and 
smooth intersections of the various 
aerodynamic units. This is partic- 
ularly noticeable at the tail, where 
the fin and = stabilizer both flow 
smoothly into the fuselage lines. The 
landing gear is of semi-cantilever type 
for light weight and ruggedness. The 
gear is completely cantilever below 
the shock strut sleeve, this sleeve 
heing supported by welded steel tube 
braces. This construction is believed 
new. Provision of eight cubic feet 
of baggage space is unusual in so 
small a plane, and additional refine- 
ment is noticed in the map compart- 
ment located beneath the pilot’s arm 
_ Layout of inatruments would do Upper—A trimming tab is provided in 
Justice to a relatively large airplane, Geo teth ehovates. 





spacing on the board being generous 
for easy inspection and servicing. The 
entire pilot’s cockpit presents an ap- 
pearance of finish and is neatly up- 
holstered throughout, provision for 
brake pedals, parking brake, tab con- 
trol, wobble pumps, strainer valve, 
ttc., has all been made without cramp- 
ing available space. 





Center—Unusually complete instrument 
equipment is available. 


Lower—A generous luggage compart- 
ment in the tail above the seat and a 
built-in map case encourage cross- 
country flying. 

Right—A simple and practical shock 
strut design is one of the features of 
the Jones S-125. 
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GRUMMAN’S 
Amphibian 




































° , Air 
For Executive Travel and Feeder Service § 
Ma: 
It 
Ma) 
2 ain = FOUR VETERAN AIR COMMUTERS be- . 
tween Long Island estates and Man- 
hattan offices decided their aircraft had 
seen better days and looked around in Ma 
vain for new equipment. They knew _ 
about the good job LeRoy Grumman . S 
was doing for the Navy and they 
asked him to design an amphibian for ' 
them. A rough drawing was prepared 
and it sold four machines. But there 
was so much other interest in the de- 
sign that the factory went ahead and 
made parts for ten. And now it looks 
as if they would have to make twenty. 
This is the brief story of Grumman's 
first commercial production venture. 
The G-21 is structurally similar to 
other Grumman airplanes. The hull is 
semi-monocoque with water loads car- 
ried through the skin through closely 
spaced cross floors and_ bulkheads. 
i cal lige B — Retractable landing gear is very sifl- 
Se eng ee : a — —— =" : —~ ilar to that used in the Navy Amphi- 
ee ws mee : aa bians. The cabin is soundproofed and é 


has accommodations for seven persons 
with a lavatory and luggage compart 





Climb to 9600 ft..... 9 Min. 
Service Ceiling 
Absolute Ceiling...... 25,800 Ft. 
Absolute Ceiling with 
One Engine (7500 
Ibs. ) 
Take-off Run at Sea 
Level 
Take-off Time at Sea 
eee 11 Secs. 
Take-off Time at Sea 
Level (Calm, glassy) 18 Secs. 
< fe Bee | Fy i Landing Speed at Sea 
2 ' mice ay i j Level (Flaps Down) 60M.P.H. 
. ; b : Fuel Consumption with 
see f oo. gl . Looking toward the POP Gs cseksneres 52 Gals. per Hr. 
4 ‘ forward bulkhead Range M.P.H. Power 140 gals. 220 gals. 
in the cabin com- 9 6(00Ft. 193 75% .... 
pa. 5,000 Ft. 184 75% ....480 
5,000 Ft. 150 46% ....740 1150 
Sea Level 175 ‘, _—_e 





The heavy floor frames and 

bottom furnish rigidity for the 

hull structure making keel 
girder unnecessary. 


The luggage compartment in 
the rear of the cabin is ex- 
ceptionally large. 


The Navy influence is ap- 
; : - ' é \ ie spi parent in the husky center 
ment ait. In the wing the N.A.C.A. mi nat ] secfien stractuse, (lower 


23012 airfoil section, talk of the Lang- s = i, oF ais ae oi nail photograph) 
ley Laboratories, is used. Integral } | wae 
tanks are located in the center section. 
The usual type of trailing edge flap is 
regular equipment. Engines are two 
Wasp Junior “SB” units. 
Specifications are as follows: 





Weight 
Airplane Gross Weight 7500 lbs. 
te Airplane Empty Weight 5320 Ibs. 
Useful Load 2180 Ibs. 
Maximum Oil Capac- 
ity (15 Gals.)...... 112 Ibs. ree 
Maximum Fuel Capac- Cruising Speed at 9600 
ity (220 Gals.)..... 1320 ibs. it, (300 FP.) ..645: 193 M.P.H. 
be- ; Cruising Speed at 5000 
fan- Deslommanss (7000 the) tte 300 rae.) vee 184 M.P.H. 
had Cruising Speed at Sea 
din Maximum Speed at Level (300 H.P.)... 175 M.P.H. 
aa 5000 Beare erica 205 M.P.H. Maximum Rate of 
eee Maximum Speed at . Climb at Sea Level 1490 Ft. per Min. 
re Sea Level 195 M.P.H. Climb to 5000 ft 4.4 Min 
for 
ared 
here ; M2 
de- er 2a =e j 
and ieee ree | 3 
o0ks = -— poo Z 
nty. x 
wi 1..8..m 
re. ee ee : 
r to mm. be | P 
ll is gm | om ~ ROR: 4 
car- ay RCRD wee 
sel 
ads. CAN. WN 
sim- 
phi- 
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proves a laboratory triumph and practical success 


7 HE most costly thing in your engine 
is now saved by the least costly 


thing you pat into it. 

You know that if your engine were 
lubricated ideally it could never wear 
out. That is virtually what the New 
Texaco Airplane Oil gives you — prac- 
tically perfect preservation of bearing 
surfaces. We could say this new Oil 
completely eliminates engine wear —and 
without micrometers it would be diffi- 
cult to see the infinitesimal amount that 
does occur. 

Conservatively, this can be said —avia- 
tion engineers are absolutely astonished 
at the results they are getting from this 
new Texaco achievement. Wear is so 
nearly eliminated that engine life is 
immeasurably prolonged. The interval 
between required overhauls is greatly 
extended. It becomes possible to safely 
operate motors at a higher percentage of 
their rated capacity. 

It is only a question of time before all 
pilots who are mindful of the effect of 
engine wear will standardize on the use 


of the New Texaco Airplane Oil. 


Eight years of laboratory development 
and over a year of widespread testing 
are back of this new product. It has been 
tested and approved by leading engine 
manufacturers and is now in use by 
major airlines. 

Trained aviation engineers are avail- 
able for consultation on the use of the 
New Texaco Airplane Oil which you 
can now buy at all important airports. 

Drain your oil tank now and use only 
the New Texaco Airplane Oil. It prac- 
tically eliminates wear. The Texas Com- 
pany, 135 East 42nd Street, New York. 

















These airlines use 
the New Texaco 
Airplane Oil: 


BRANIFF 
CONTINENTAL 
(FORMERLY 

VARNEY) 
DELTA 
HANFORD 
NORTHWEST 
PENNSYLVANIA- 

CENTRAL 
TWA 
WYOMING 
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NEW OIL ENDS I 
a tarthing Scientific Development 
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Photo courtesy Wright Aeronautical Corporation 


Texaco Asphalt makes resili- 
ent, rugged, economical sur- 
faces for airport runways, 
hangar floors and aprons, 


driveu ays and parking areas. 


Aviation PRODUCTS 
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EVEN PERFUNCTORY ACQUAINTANCE 
with the problems of aircraft produc- 
tion abroad in recent years overwhelms 
one with their military character. 
With aggression rampant on this 
planet, many nations, great and small, 
are straining the sinews of their re- 
spective industries to satisfy the do- 
mestic demand for war airplanes, a 
demand so all-devouring that attrac- 
tive orders from other countries are 
frequently declined. Nor does it take 
i profound research to see that where 
civil flying equipment is still manu- 
factured—in diminishing quantities— 
it is decidedly of a design permitting 
ready conversion into fighting ma- 
chines or application for auxiliary war 
services. Such a state of affairs ac- 
counts for the preponderance of belli- 
cose matter in this monthly survey of 
the foreign production scene. 


AT THE BEHEST OF THE RUMANIAN 
GOVERNMENT, the Fabrica de Avione 
S.E.T., Bucharest, has developed a 
single-seater pursuit, SET-XV, 
modelled after various French fighter 
types. The original order specified a 
machine capable of 212 m.p.h. (340 
km/h) maximum speed at an altitude 
of 13,120 feet (4,000 m), with one 500 
hp. engine, and a rate of climb of 53 
feet (16.4 m) per second. 

A sesquiplane, the wing unit is 
braced by N-struts on each side. The 
wing plan is rectangular, with rounded 
corners. The upper wing in one 
panel, the lower in two. There are 
two spors of sheet-steel sections, with 
dural-tube drag struts, internally 
braced. Each spar consists of two U- 
sections 1 mm. thick and one 0.5 mm. 
heavy corrugated sheet brace-wire, 
between the two U-arranged legs and 
joined thereto. Wooden ribs, plywood 
clamps in the front, fabric covering, 
braced center-section with six struts, 
two spars and two suspension wires 
on each side are included. On the 
upper wing are slotted ailerons with 
differential control; both can be low- 
ered simultaneously for landing pur- 
poses. 

The steel-tube fuselage has wire- 
braced panels, made in the form of 
crosses, and diagonal steel-tubing in 
the front part, the transverse section 





New flying equipment from overseas 


















































The SET-XV 


being round, the middle oval, and the 
end intersected. The forward part is 
covered with duralumin, the rest with 
fabric. The pilot’s cockpit is on the 
trailing edge of the lower wing and is 
enclosed in a detachable hood. A con- 
cealed compartment holds the radio 
and breathing apparatus. Two rigidly- 
mounted machine guns fire through 
the propeller disc. 

The empennage is cantilever, with 
duralumin stabilizer of two triangu- 
lar portions, tubular spar and dural 
ribs, capable of being set immobile in 
flight. The vertical fin is wooden, 
the control surfaces aluminum. All 
tail surfaces are fabric-covered. 

SET-XV _ has a tripod undercar- 
riage with a split axle, the shock- 
absorbing strut following the lower 
longeron. The faired 750x150 mm. 
wheels have shock-absorber brakes. 
There are swiveling tail-skid rollers 
held in neutral position by two rubber- 
webbed devices. 

An SET wooden propeller derives 
transmission from a Gnodme-Rhone 9- 
cylinder engine of 500 hp. at 12,139 
feet (3,700 m). The power plant 
has a NACA air-pressure equalizing 
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reviewed by Lucien Zacharoff 


cowl. The steel-tube engine support is 
attached to the fuselage by four bolts, 
By varying the length of this engine 
support different motor types, ranging 
from 400 to 800 hp., can be mounted, 
The nose part of the engine cowling 
is built as an exhaust accumulator, re- 
sembling the type previously produced 
by Bristol. 


Other SET-XV data: Upper wing span 
30 feet (9.4 m); lower wing span 20 ft, 
(6.7 m.); length 23 ft. (7 m.); height 
10 ft. (3.35 m.); upper wing depth 3} 
it. (1.4 m.); lower wing depth 3.28 ft. 
(1.0 m.); upper wing surface 139 sq.ft. 
(12.9 m*); lower wing surface 643 sq.ft. 
(5.75 m.*); interior wing surface 203 
sq.ft. (18.65 m.?); wheel track width 6} 
ft. (2.2 m.); weight empty 2,535 Ib, 
(1.150 kg.) weight loaded 3,417 Ib. (1,550 
kg.); wing load 183 1b./22 sq.ft. (8 
kg/m.?); power load 7 lb./1 hp. (3.1 
kg/l hp.) ; maximum ground speed 178 
m.p.h. (286 km/h.) ; speed at 13,123 ft. 
(4,000 m.) 211 m.p.h. (340 km/h), at 
26,247 ft. (8,000 m.) 185 mph. (298 
km/h.) ; landing speed 64 m.p.h. (103 
km/h.). 


A LIGHT LOW-WING CABIN MONOPLANE 
that cruises at better than 120 m.p.h. 
is now in construction at Moss 
Brothers Aircraft, Ltd., a Chorley, 
Lancashire, concern. Although de- 
tails of the new job’s performance are 
not available at this writing, it is re- 
ported to ‘promise an unusual range. 

Early trials are said to have been 
highly satisfactory with this plywood- 
covered machine with a single-spar 
wing and trailing-edge flaps. There 
are two tandem seats, with good visi- 
bility for the pilot. Aft is to be found 
adequate luggage space. 

Equipped with a cantilever oleo- 
pneumatic undercarriage and _ low- 
presure wheels and brakes, the Moss 
plane is powered with a Pobjoy Ni- 
agara III of 95 hp. With a useful 
load of 400 Ib., its range is likely to 
be 400 to 500 miles. Other vital 
statistics : 

Span 34 ft.; length 23 ft.; height 7 
ft.; weight empty 860 lIb.; weight 
loaded 1,260 Ib.; fuel and oil capac- 
ity 21 and 13 gallons respectively. 


AMONG THE ITALIAN FIGHTERS going 
into production this year is the Piag- 
gio P-32 twin-engined bomber, made 
almost entirely of wood. Its two- 
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spar wing is covered with ply-wood. 
The ailerons and the tail unit are of 
steel and fabric-covered. 

Except for the steel shell of the 
nose, Where the bomb operator is 
posted, the fuselage is all-wood. The 
yndercarriage is retractable. 

The power plant consists of two 
Isotta-Fraschini Asso XIRC of 812 
hp. each, with variable-pitch air- 
screws. 

At 16,404 fit. (5,000 m.) the P-32 has a 
maximum speed of 249 mph. (400 
km/h.); on the ground it’s 205 m.p.h. 
(330 km/h.) ; landing speed 78 m.p.h. 
(125 km/h.); ceiling 22,966 ft. (7,000 
m.); rate of climb to 13,123 ft. (4,000 
m) 15 min.; weight empty 12,677 Ib. 
(5,750 kg.) ; span 59 ft. (18 m.) ; length 52 
ft. (16 m.) ; height 19 ft. (5.946 m.) ; car- 
rying surface 71 sq.ft. (59 m.*); no data 
available on armament. 


The wooden construction of this 
fighter provides a clue to one of the 
big stumbling blocks in the Italian in- 
dustry—the absence of domestic raw 
materials. Aluminum smelting rose in 
that country from 12,000 tons in 1933 
to 15,000 tons in 1935. In 1937 huge 
capital investments of two concerns, 
estimated at hundreds of millions of 
lire, may bring the smelting total to 
23,000 tons which will then supply 
only one-half the industry’s require- 
ments. By admission of General 
Valle, acting aviation minister, made 
about a year ago, domestic manufac- 
turing of light alloys and special steels 
was inadequate, despite the hothouse 
expansion during the sanctions brought 
on by the Ethiopian interlude. Under 
great stress and strain Italian pro- 
ducers of semi-manufactured materials 
for aviation were able to furnish in 
1935-1936 somewhat more than 2,000 
tons of light alloys and 7,000 tons of 
special steels—all too insufficient. 

Gianni Caproni, one of the leaders 
of the industry, holds that a complete 
transfer to all-metal construction 
would cut in half the mobilization 
potentialities of Italian aviation be- 


cause fully half the machinery and 50 
per cent of engineers and workers are 
unprepared for metal work. Even 
after a series of measures were taken 
for the substitution of domestic timber 
for the foreign and great quantities 
of Italian aviation plywood were sup- 
plied, General Valle pointed to the 
inevitability of “wider application of 
metals in avia-construction” as the 
way to freedom from imports. 

Many European experts doubt the 
wisdom of Italian experiments in sub- 
stitution for the aviation canvas of 
Belgian flax a questionable mixture of 
Somali cotton and Japanese silk. Gen- 
eral Valle has even boasted that in- 
sulation for magneto condensers is 
being made of Eritrean mica. 

When serial manufacturing of 
speedy modern types was launched in 
1936—twin-engined machines attaining 
speeds of 273 m.p.h. (440 km/h) and 
single-engine craft making 286 m.p.h. 
(460 km/h) at altitudes of 13,123 to 
16,404 ft. (4,000-5,000 m)—Italian 
industry sought to reduce to the mini- 
mum the reconstruction of its factories 
in the direction of increased volume 
of pressing and welding equipment. 
In the planes that have come off the 
line comparatively few elements dis- 
play smooth lining and trimming of 
dural sheets. There is a widespread 
use of wooden wings, steel fuselages. 

In the future perhaps the well- 
geared Higher Direction of Research 
and Experimental Work, which man- 
ages establishments at Guidonia, Vigna 
di Valle and Furbara, will solve in 
whole or in part these pressing prob- 
lems which at present are counter-bal- 
anced only to a limited extent by 
Italy’s contingent of talented design- 
ers, engineers and skilled workers. 


MANY EXPERIENCED PILOTS were in 
the crowd of curious at the Tushino 
Airport, Moscow, watching the test 
flight of LEM-2 which was put 
through its paces by Test Pilot N. D. 








The French Potez-63 
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Moss monoplane (British) 


Fedoseev. Designed by Engineer 
Antonoff for freight carriage over 
relatively short distances, LEM-2 at- 
tracts attention by its uncommon ap- 
pearance. It is a flying wing which 
both glides and utilizes the 100 hp. 
M-11 engine. 

Built at the Moscow Glider Plant, 
LEM-2 has the span of 90 ft. (27.6 
meters) which exceeds the span of 
the ANT-35, described in the June 
issue of AvIATION, by nearly 50 per 
cent. It is intended to fly at 73 m.p.h. 
(117 km/h) and land at 40 m.p.h. (65 
km/h). With its weight loaded of 
3,969 Ib. (1,800 kg), LEM-2 freight 
compartments in the wing have ca- 
pacity of 2,205 lb. (1,000 kg). The 
fuel tanks are expected to make pos- 
sible a 6-hour non-stop flight. 

Needless to say that in distinction 
from conventional gliders and air- 
planes, LEM-2 is entirely devoid of 
fuselage, its empennage attached to 
the wing by two light girders. 

Poland now has license to produce 
Potez-63 fighters. As employed in 
the French Air Force, the Potez-63 
takes on a crew of three and 2 can- 
nons streamlined under the fuselage. 
Incidentally, the French Army is re- 
equipping all its observation captive 
balloons, the principal innovation be- 
ing an engine nacelle, enabling them 
to move independently in the air. 

Good results have been obtained in 
tests of motorized balloons of the 
Zodiac and Ridinger types, the for- 
mer’s speed stepped up to 31 m.p.h. 
(50 km/h), the latter’s to 37 m.p.h. 
(60 km/h). The Zodiac mounts a 60 
hp. engine, the Ridinger a 120 hp. 
plant and with a volume of 37,076 cu.ft. 
(1,050 m*) weighs 3,307 Ib. (1,500 
kg.). 
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THANK YOU, MR. WARNER, for your clear pr 
statement of these two important trends. The no 
similarity in language in our advertisement was ne 
a pure coincidence; we had no advance knowledge h 
SS of your article. We only point it out to emphasize mm 
“ii again the need for ‘“‘more homogeneous structures” we 
and “‘smoother surfaces” ... and the fact that 
USS Stainless Steel Construction offers an excel- cr 
lent means to achieve both. lo 
an 
N page 20, January issue, of a struction. Among others, we men- Are you fully informed about USS 19 
leading aviation periodical, one tioned these two:— Stainless, Steel? Do you know that 
1 . . . . . as . 
of America’s outstanding authorities (A) “The plane constructed of USS Stain- stainless steel construction offers a 
lists six basic trends in aircraft design less Steel becomes virtually one strong lower weight-strength ratio than any 
and operation. Among those six he homogeneous metal unit; fuselage, wing other metal or alloy? That it can be B 
aie * tent callie « structure, motor supports and landing eetiad without a os i 
i ssa wo referring specifically to or Wh wild tettiee.” of — elded without appreciable loss G 
the plane’s construction: — (B) “. . . smooth rivetless construction... Strength? That it is completely im- 
(A) “. .. more homogeneous structures which perfects (its) streamlining.” mune to atmospheric corrosion, hence tre 
” rr ‘ ‘ ? mete i 2 ° . * 
wane ae These two quotations imply much never weakens; never requires lac- M 
“ ’ . ° “ oA ; : ~? 4 
(B) “. . . smoother surfaces. more than mere coincidence. They 4uer, varnish or protective coatings: a 
On page 65 of the same issue of the are evidence of the importance of Do you know that new planes built jn 
same publication, we reviewed the USS Stainless Steel —and the im- with USS Stainless Steel can be built ‘¥ 
improvements in aircraft design now provements it makes possible —to lighter and stronger, faster and safer fs 


possible with USS Stainless Steel con- modern aircraft design. than with any other metal? Cr 
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Skyview Camera— 


Focusing model D developed for 
air and ground work 


AN UNUSUALLY SMALL ADDITION to 
that exclusive family of cameras 
which is devoted primarily to aerial 
photography, the new Skyview Model 
D built by the Skyview Camera Com- 
pany of Cleveland, Ohio, incorporates 
in one compact unit a number of un- 
usual features. Of neat design, this 
camera is especially easy to handle 
and sight. Controls have been care- 
fully designed for quick, smooth oper- 
ation. The lens is a Car! Zeiss Tessar 
F/4.5 and the shutter a Compur with 
automatically timed speeds ranging 
from one second to one two hun- 
dredth of a second and including bulb 
and time exposures. An interchange- 
able back permits use of plates, cut 
film, film packs, or roll film. Focusing 
provision permits critically sharp 
negatives as close as 5 ft. Length of 
the camera with pack adapter is 9 in., 
weight 5 lb. 9 oz: Finish is black 
crystaline and price will be unusually 
low, under $300 with film pack adapter 
and carrying case.—AvIATION, July, 
1937. 


Balance Computer— 


Gives instant balance report on 
transport plane loads 


METHODS OF LOADING TRANSPORT 
PLANES may be revolutionized by a re- 
markable new instrument developed by 
Lewis W. Imm and now being manu- 
factured by the Meredith Instrument 
Company, Inglewood, Calif. Known 
as the Librascope Balance Computer 
this instrument mechanically adds and 
balances all loads applied to a trans- 
port plane and gives the operator an 
instant reading showing gross weight. 
C.G. location, and a visual record of all 
loads applied. In practise an airline 
loading clerk can, through use of the 
Librascope, load to the ideal C.G. loca- 
tion for proper flight balance, thus 
increasing ease of maneuvering and 
also improving average speed through 


What's New in Accessories, Materials, Supplies, and Equipment 





Skyview model D camera 


reducing use of elevator tab control 
with resultant drag. 

Not only is the Librascope applica- 
ble to use at each loading point, but 
it may be carried in the plane as well 
and there provide the crew a constant 
check on C.G. location in the event 
passengers change location, and also 
in connection with use of fuel from the 
various tanks. A further use of the 
instrument may be found in airline 
dispatching headquarters, where, 
through radio contact with the plane 
crew, an added check on the balance 
condition and gross weight may be 
made by the chief dispatcher. Twenty- 





five are to be used by Northwest Air- 
lines for their new Lockheed 14s. 
The Librascope is separately designed 
for each type of plane with which it 
is to be used, but one such instrument 
will operate with equal satisfaction on 
any of a fleet of planes. The Libra- 
scope as now manufactured for the 
Lockheed 14 weighs between three and 
five pounds and measures 94x17xl1} 
in. Incorporating a dial and setting 
pointer for each primary load, such 
as each fuel and oil tank, each baggage 
compartment, and each row of passen- 
ger seats, the Librascope has two 
reading dials to show gross load and 
C.G. location in per cent of wing 
chord. On the gross load dial a limit 
line will indicate the maximum allow- 
able load and on the C.G. dial two 
sets of lines will indicate in one case 
the allowable C.G. range, and on a 
smaller arc the desirable C.G. range 
to which the plane will normally be 
balanced. The instrument is entirely 
automatic in operation and may be 
used by untrained personnel. A posi- 
tive mechanical linkage is provided be- 
tween the load setting knobs and the 
reading pointers. This linkage oper- 
ates on the lever principle, incorporates 
no springs or friction devices. 
Although the present Librascope as 
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Lear direction finder 


built for the Lockheed 14 shows the 
C.G. location only with respect to the 
fore and aft axis of the plane, the 
instrument may be designed to show 
the C.G. location with relation to all 
three axes of an airplane —AVIATION, 
July, 1937. 


Felt-Seal Bearings— 


Both single and double row Fafnir 
ball bearings employ new design 


ROUNDING OUT A COMPLETE LINE of 
aircraft bearings well known for their 
conformation to aircraft engineer’s re- 
quirements on weight, tolerances, di- 
mensions and proper radial and thrust 
capacity, the Fafnir Bearing Com- 
pany, of New Britain, Conn., has an- 
nounced a new series of double felt- 
seal type bearings designated the KF 
and KF-A series with single row of 
balls, and the DF series with double 
row of balls—AviaTion, July, 1937. 


Direction Finder— 


New low priced instrument of- 
fered by Lear 


A NEW INSTRUMENT in which is com- 
bined the Learadio R-3 Receiver and 
a loop arranged to act as a direction 
finder has just been introduced by 
Lear Developments Inc. The new di- 
rection finder employs as a direction 


indicator a device known as the “magic 
eye.” Circuits are very simple. The 
loop housing is streamlined and has 
very low drag and is extremely light 
in weight. The loop complete with 
transmitter weighs 35 lb. It is said 
that the design of the loop, together 
with the materials used, protects it 
against rain and snow static —AvIa- 
TION, July, 1937. 


Alloys for Dies— 


Used in drop hammer work, offer- 
ed by Cerro de Pasco Corp. 


CERROMATRIX AND ITS COMPANION 
ALLOYS CERROBASE AND CERROBEND 
products of the Cerro de Pasco Cop- 
per Corp., (44 Wall St., New York) 
have been extensively used for special 
purposes in connection with dies of all 
types. A new application is the use 
of these alloys directly for short run 
forming dies such as are widely used 
in the drop hammer process forming 
of sheet metals in American aircraft 
plants. Normally the die is made of 
Cerromatrix and the punch of Cerro- 
matrix, Cerrobend or Cerrobase. For 
recent die work done by Fleetwings, 
Incorporated, in connection with stain- 
less steel sheet forming, Cerromatrix 
was used for the die and Cerrobase for 
the punch. The low pouring tempera- 
ture, hardness, high resistance to com- 
pression and non-shrinking properties 
make these alloys ideal for such work. 
—AviatTion, July, 1937. 
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Field Light Panel— 


by Westinghouse simplifies con. 
trol tower problems 


EFFICIENT CONTROL of airport lighting 
installations is made easy by a graphic 
new control panel developed by the 
Westinghouse Electric and Manufac- 
turing Company, and first installed at 
Greensboro, N. C. Chief purpose of 
the new panel is to provide the opera- 
tor with correct wind direction and 
velocity in connection with control of 
the flood-lighting system. This is 
accomplished by mounting instruments 
in the upper section of the panel to 
show wind velocity and direction, these 
instruments being operated electrj- 
cally from suitably located anemo- 
meter and wind vane. The center 
section of the panel contains a minia- 
ture colored plan of the field runway 
system. A switch at each end of 
each runway provides for remote con- 
trol of the proper group of floodlights 
for that particular direction of land- 
ing. Other airport lighting circuit 
controls are grouped on the lower 
portion of the panel_—Avuation, July, 
1937, 
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Airport Control Panel at 
Greensboro, N. C. 
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AVIATION is a CAREER 


-.- be sure you choose “career training” 


SAN FRANCISCO 





TRANSS 


— Ps . . ABORT BIR CORPS RESERVE BASE 
Boeing School hangars adjoin United's at A-1-A : SQUADRONS 316-367 


Oakland Airport—Pacific Coast base of world’s 
most experienced air transport company. 
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Two basic BOEING SCHOOL ground courses 


“AIRLINE MECHANIC.” This 12-month course covers 39 subjects 
—prepares you for motor overhaul and maintenance, shop work, 
field service; metal construction, radio and instrument work . . . fits 
you for many types of jobs at airports, factories, and on the lines. 





THERE’S OPPORTUNITY in aviation. The industry is 
steadily expanding. But anyone connected with it 
will warn you of this: 


You can’t hope to really get somewhere without a 
sound technical background of training of the type 
the industry wants today. Career training! 


So if you’re determined to carve out a worthwhile 
career in aviation—pick your training school with care. 


In the opinion of leading manufacturing and airline 
officials, Boeing School of Aeronautics is an outstand- 
ing school that warrants your earnest consideration. 


This famous school is a division of United Air Lines. 
It’s located in the center of aviation activities—at the 
A-1-A Oakland Airport, United’s Pacific Coast base. 
You can see the practical application of your studies 
demonstrated daily. Also, Pan American’s terminus is 
nearby. And there are numerous air fields and fac- 
tories within a short radius. 


Due to the completeness of its facilities, Boeing has 
held a U.S. Approved School Certificate since 1929. 
And these facilities have steadily been enlarged. To- 











“AIRLINE OPERATIONS.” An 18-month course offering thorough 
preparation for radio, metals, instruments, electrical, engines, sales 
and administrative work . . . a solid background for such positions 
as assistant field manager, field clerk, traffic man. Five Other Ground 
Courses —from 12-week “Aircraft Sheet Metals’”’ to 24-month “Air 
Transport” and “Practical Aeronautical’ engineering courses. 


Seven Pilot Courses—including 18-month “Airline 
We Pilot and Operations,” the standard of America. 


HOW MUCH EDUCATION TO ENTER? 


For 8 important courses you need only a high school education. 
The other seven courses require various amounts of college or 
special training. 
1937 BULLETIN fully describes school, courses 
and requirements. Contains valuable guide to 
opportunities, qualifications, duties, lines of pro- 
motion. Prospective students and vocational 
counselors; send for free copy today. 






ANN TAHA 



















day, in addition to completely-equipped classrooms, 
library and Flight House, Boeing School maintains BOEING 1 [ole] i 
15 different shops and technical laboratories, a fleet of AERONAUTICS unites ain tines 


of 10 training planes (from a 2,400 lb. Stearman to 
a 15,660 1b. Boeing 80 tri-motor transport). The staff 
of instructors numbers 30 specialists—veterans with 
up to 24 years of experience in their fields. Only at 
Boeing School do you find this: An average of one 
instructor for each seven students! 


For information about every phase of Boeing School 
career training”—ground and air—mail coupon today. 


NEXT REGULAR ENROLLMENT SEPTEMBER 27 







Department T-19, Airport, Oakland, California. 

Please send BOEING SCHOOL BULLETIN without obliga- 

tion to me. (I'm interested in courses checked) : 

O Airline Pilot and Operations © Airline Operations 0 Air Transport Engineering _ 

CO Transport (or) L. C. Pilot C) Aidline Mechanic (2 years pre-engineering required) 
: ' ; O Practical Aeronautical Engineering 

O Private (or) Amateur Pilot © Aircraft Sheet Metal (2 years pre-engineering required) 

© Non-scheduled Inst. Rating © Airline Technician (for engineering graduates only 

O Airline Dispatching & Meteorology CO Special Airline Pilot OC) Home Study Courses 

(for engineering graduates only) (for Transpt. Pilots with 400 brs.) (for those in the industry) 

















Name a 
Address Years in High School__ 


Years in College 











TL 





AVIATION 
July, 1937 


45 






UBF’ EQUIPPED BUILT BY MENASCO MFG, co 


at” ak 9 a . 7 








KF PRECISION IN BEARINGS 


means high speeds for superchargers and propeller shatts 


ENC On 
MORE THAN 6 


1200% 


TYPES AND SIZES 


Industry comes to 
SS0SF for unbiased 
bearing counsel 
because SisF 
makes practically 
all types of anti- 
friction bearings. 





High supercharger speeds would be impossible without 
anti-friction bearings. They require the precision and 
smoothness embodied in the SiS Bearings on the 
supercharger andthe propeller shatt of this Model B6SBuc- 
caneer engine with its ratio of 8.75 to 1. For this engine 


develops 200 H.P., 2250 R.P.M. at an altitude of 4500 ft. 


On the supercharger, S:SS* Bearings carry the radial 
load from the gears and the impeller and keep the im- 
peller where it belongs. On the propeller shaft, they take 
radial and thrust loads from the propeller. They are 
manufactured to close tolerances and require no adjust- 
ment at any time. You can always depend upon an 
SALSIF-equipped machine, for SBfS always puts the 
right bearing in the right place. 3641 


531 F INDUSTRIES, INC., FRONT ST. & ERIE AVE., PHILA., PA. 


BALL AND ROLLER BEARINGS 
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QUESTION 23: What solution have you found 
for smoothing out week-end and holiday 
peaks in the use of equipment? Do you 
maintain enough airplanes for slow day re- 
quirements and rent equipment from other 
operators when needed, or do you find it 
more profitable to have ships idle during 
the week? 


Classify Equipment 


QuR MOST EFFECTIVE SOLUTION to the 
week-end and holiday “peak” problem 
has been in the classification of ships 
and operations. We engage in a gen- 
eral charter service and complete 
course student instruction and operate 
six airplanes. While of course the 
charter phase of our business is not 
predictable, we have a Stinson and a 
Fairchild for general charters and a 
Travelair 6,000 ambulance ship that 
can be converted for passenger service. 
These ships are also available at peak 
periods for passenger business. A 
Stearman is completely equipped for 
blind flying, and a Kinner and Ryan 
STA are used for student instruction 
until the pupil is ready for work in 
the larger ships. By carrying out in- 
struction work and blind flying train- 
ing through the week wherever pos- 
sible, we have found that all the 
equipment pays its way and is also 
available during week-end and holiday 
“peaks” eliminating the necessity for 
hiring additional equipment—Jor 
Lewis, President, Lewis Air Service 
Union Air Terminal Burbank, Cal. 


, 


‘Dates Two Weeks Ahead 


Back in the early days of our flying 
school operating experience we had 
many a headache about this business 
of appointments, Equipment jams can 

very expensive to a flying school 
and we set about finding ways and 
means of remedying the difficulty. It 
has been so long since we have had 
any appointment trouble that we think 
we have the problem completely licked. 

f our present system appointments 
for flight training in the several air- 
Planes are made as far ahead as two 
weeks in advance, on sheets designed 
Specially for the purpose. In principle 
we allow 45 minutes for each 30 


An exchange of ideas on the problems of the commercial aviation industry 


minute scheduled flight and 14 hours 
for each 1 hour scheduled flight. This 
extra time takes up any delays in 
take-off or in running overtime in the 
air or on the ground. Unused time on 
the ground is used in preparation for 
flight and for verbal instruction before 
or after flight lessons. If an appoint- 
ment cannot be kept the school calls 
the student immediately to prevent him 
from coming out to the field to be 
disappointed.—Jor PLosser, President, 
Grand Central Flying School, Grand 
Central Airport, Glendale, Cal. 


Low Week Day Rate 


DURING PEAK LOAD CONDITIONS we 
have tried to offer more inducements 
to students during week days such as 
lower ship charges than on Sunday. 
We believe that a two rate charge is a 
very satisfactory way of smoothing 
out the load as there are always a lot 
of students who want to fly and who 
will fly and who want lowest rates. 
These students could be handled on 
week days to their satisfaction by giv- 
ing them a lower week day price. This 
would tend to cut down the Sunday 
load.—L. G. Mason, Presiden., Mont- 
gomery School of Acronautics, Mont- 
gomery, Ala. 


, QUESTION 24: What methods do you use to 


give your students cross-country flying ex- 
perience and at the same time make their 
flying attractive to them? Do you stage air 
meets, group flights, etc.? If so, how often 
and how far from the home port do you go? 
How do you guard against mishaps in these 
flights and contests? Have you found such 
activities worth while? 


Students Fly on Charters 


WE HAVE HAD MOST GRATIFYING 
RESULTs from giving students cross 
country flying experience on regular 
charter trips. In other words, on a 
good majority of our charters, one- 
half of the trip will be made without 
passengers, and a student taken along 
can pilot the ship on that portion of 
the trip. In this way we have been 
able to concentrate on point-to-point 
navigation instruction on long trips 
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with attention to the individual stu- 
dent’s shortcomings. This method of 
training also gives the student experi- 
ence in all types of ships we are now 
using and have used in the past for 
general charters. After flights of this 
nature a student may be assigned a 
smaller ship and sent on a solo cross 
country problem with reasonable 
assurance that the experience will 
bring him through. This practice also 
gives the student experience on longer 
trips and in more varied weather con- 
ditions than any other means we have 
ever employed.—Jor Lewis, President, 
Lewis Air Service, Union Air Term- 
inal, Burbank, Cal. 


Daylight Patrol 


WE FEEL that the cross country expe- 
rience can very easily be attained by 
sending out an early patrol Sunday 
morning, flying under secret orders to 
a given point. Either individual ships 
or groups of three can go out together 
and after leaving field they open their 
orders and find where and when they 
are supposed to be at a certain air- 
port. All ships then gather at the 
objective point and have a bull session 
and then return in time for lunch, 

These flights have always been kept 
to a radius of 50 miles. We have run 
them at times every two weeks but it 
takes quite a few owners to cooperate 
to have a good time. It all depends 
on how many private and company 
ships you have at your field whether 
or not this plan will work out. In 
general it takes about 6 to 10 entrants 
every other week to make it go over 
big.—L. G. Mason, President, Mont- 
gomery School of Aeronautics, Mont- 
gomery, Ala. 


Next Month’s 
Question 


QUESTION 25. What methods have you used 
to develop group flying instruction for your 
school? Have you offered special rates to 
clubs, fraternal organizations, educational in- 
stitutions or similar organizations? Have you 
found group instruction at reduced rates 
worth while? 


















Highlighting recent events in the aviation world 


Value of sales up 61 per cent. Factories expand to meet the demand 
for new planes and equipment 


THE 1937 Boom is continuing to place 
heavy demands on the aircraft indus- 
try. Leighton W. Rogers, president 
of the Aeronautical Chamber of Com- 
merce, has recorded a 61 per cent gain 


in the value of sales of aircraft, air-. 


craft engines, and spare parts for the 
first four months of 1937 over the 
same period last year. The 1937 
figures total $30,474,871, against $18,- 
878,805 for the same period in 1936. 


Seventh B-17—The Army Air Corps has 
accepted the seventh of its contracted 
thirteen Boeing B-17 four-engined 
bombers. By early June the eighth 
and ninth were completed and await- 
ing delivery. No. 7 was flown from 
Seattle by Lieut. Col. Robert Olds, in 
command of the Second Bombard- 
ment Group at Langley Field. Co- 
pilot was Maj. Barney M. Giles. 


Giant Press —For blanking and forming 
duralumin aircraft parts the Farrel- 
Birmingham Co., of Ansonia, Conn., 
have installed in the plant of the 
Chance Vought Aircraft Division of 
United Aircraft a 500-ton hvdraulic 


press. It will deliver a pressure of 
2,250 Ib./sq.in. on a 24 in. diameter 
ram. 


Order Blacklog— Lycoming Division of 
The Aviation Manufacturing Corp. 
has announced that unfilled orders on 
hand for Lycoming engines and Ly- 
coming controllable propellers amount 
to over $600,000. About half of these 
orders are for the U. S. Army and 
Navy, and the rest for private con- 
cerns, 


Cub Gains—Taylor Aircraft Co., Brad- 
ford, Pa., has reported that sales of 
the Cub for the first three months of 
this year were up 176 per cent over 
the same period last year. 


Canadian Links—Arrangements fer the 
manufacture of Link Trainers at 
Gananoque, Canada, have been com- 
pleted, according to announcement by 
E, A. Link, president of Link Avia- 
tion Devices, Inc. The new factory, 
with a floor area of 30,000 sq.ft., will 
produce Trainers for export to Eng- 
land and other countries. R. Watham, 
vice-president of the J.V.W. Corp., 


exclusive Link sales agent, has just 
negotiated a substantial contract for 
the Trainers with the British Air 
Ministry. 


Propellers—Maynard-di Cesare Propel- 
ler Corp. is opening a new factory and 
service shop at the Milwaukee County 
Airport on July 1. Their constant 
speed and adjustable pitch propellers 
will be ready for delivery after July 15. 


Goodrich for Douglas—Tires for the 
Douglas DC-4, 40 passenger, four-en- 
gined transport nearing completion in 
the Santa Monica shops of Douglas 
Aircraft, are being designed by the 
B. F. Goodrich Co. Five feet five 
inches in diameter, the tires will weigh 
360 Ib. each, will contain 45 miles of 
tire cord and four miles of bead wire. 


Ignition Equipment—To manufacture 
slow speed high torque fractional hp. 
electric motors and ignition systems 
designed particularly for efficiency 
with low-grade fuels, B. J. Grigsby, 
president of the former Grigsby- 
Grunow Co., has organized the Els- 
bert Manufacturing Co., with a plant 
at 353 West Grand Ave., Chicago. 
H. E. Kranz is chief engineer. 

More Ethyl—The Ethyl-Dow Chemical 
Co., which extracts bromine from sea 


water for use in the production of 
Ethyl fluid for gasoline, is engaged in 





No. 100 IN A FAMOUS LINE 


This Lockheed Electra, hundredth of that model to come from the shops of Lockheed at Burbank, Cal., is destined for service with 
the Polish airline LOT. 
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a $1,000,000 expansion program at its 
Kure Beach, N. C., plant. Capacity 
will be doubled, stepping up produc- 
tion of ethylene dibromide to 20,000,- 
000 Ib. yearly. 


ExCellO Agent— Williams and Wilson 
Ltd., 544 Inspector St., Montreal, Can- 
ada, have been appointed manufactur- 
er’s representative in that territory for 
the Ex-Cell-O Corporation. 


Exhausting Work —Solar Aircraft Com- 
pany, San Diego manufacturer of spe- 
cial exhaust manifolds and other 
special sheet metal parts, reports re- 
ceipt of the largest manifold order in 
its history from the Douglas Aircraft 
Company, Santa Monica. The San 
Diego plant now supplies exhaust 
manifolds to a large portion of the 
U. S. aviation industry, as well as 
making substantial foreign shipments. 
With manufacturing operations at a 
record level the Solar plant has re- 
cently been approximately doubled in 
size. 


Mead Predicts — 


1,800 hp. engines soon, service 
fuel consumptions of .40 lb. 


SOME INTERESTING CONCLUSIONS on 
the trend in aircraft powerplants were 
presented before the Royal Aeronau- 
tical Society in London April 22 by 
George J. Mead, vice-president and 
chief engineer of United Aircraft 
Corp. The paper was later read be- 
fore the summer meeting of the 
S.A.E. at White Sulphur Springs. 

Said Mr. Mead in summing up: 
“The general trend in engine develop- 
ment continues steadily toward ever 
increasing outputs per liter, with the 
consequent effect of improving the 
take-off powers and reducing the en- 
gine size in the geometric sense. . . . 

development of the present 
standard types definitely tends toward 
smaller cylinders for the higher 
outputs, 

“This, combined with the general 
acceptance of the two-row type for 
the higher powers, has effected a de- 

reduction in frontal area per 
horsepower. 

“From the standpoint of per form- 
ance, take-off powers of 1,500 to 
1,800 hp. seem feasible in the period 
immediately ahead. The ever increas- 
ing importance of operating costs has 
Concentrated attention on this most 
vital performance characteristic. As 
4 result, great strides have been made 
Mm reducing the specific fuel consump- 





CAVALIER FLIES 


to New York from Bermuda, bringing the islands within five and a half hours 
of the metropolis. Commander William Neville Cumming chats with First Officer 
Neil Richardson (right) as Radio Engineer Patrick Chapman looks on 


tion, and there is evidence that serv- 
ice consumptions of .40 Ib./bhp./hr. 
may be achieved within the next few 
years, 

“The evident future needs for 
engines of from 2,000 to 3,000 hp. 
has focused attention on other types 
in which additional displacement may 
be provided through the employment 
of a greater number of cylinders. 
Two new engine types may result, 
namely, the cylindrical or multi-row 
radial and the rectangular or flat 
multi-bank in-line. 

“Continued improvement in engine 
cooling has reduced the drag of both 
the air- and liquid-cooled systems and 
there appear to be still further oppor- 
tunities of betterment. The combined 
reductions of power plant drag may 
well result in cutting the fuel bill by 
as much as 10 per cent, which, com- 
bined with a possible further im- 
provement in specific consumption, 
gives hope of a net saving of 15 
to 20 per cent.” 


Men Needed — 


So schools add courses and in- 
structors to turn them out 


THE INDUSTRY’S DEMAND for men is 
being felt more and more in the coun- 
try’s air schools. The need is for tech- 
nical training—in engineering, in oper- 
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ations, in design. These needs are 
being met by the schools through addi- 
tion of new courses and capable, ex- 
perienced men to run them. 

Newest addition to the staff of the 
Boeing School of Aeronautics is Ed- 
mund L. Ryder, B.S., M.S., formerly 
Instructor of Aeronautical Engineer- 
ing at the University of Washington. 
July 1 he will take over his new duties 
as head of engineering instruction for 
the Air Transport Engineering and 
Practical Aeronautical Engineering 
courses. His aeronautical experience 
dates back to 1928, when he was as- 
sistant project engineer and designer 
for the Boeing Airplane Company. 

The recently established Dispatch- 
ing and Meteorology Course at Boeing 
is quickly proving its worth. 75 per 
cent of the first class enrolled have 
already been placed. 

Marion McKeen, race pilot and 
aviation school operator at Clover 
Field, Santa Monica, Cal., reports 
business booming since installation of 
blind flying courses. Among students 
signed for blind flight instruction are 
Jack Kirkland, Monte Schoedsack, 
Stranleigh Tuttle, and a number of 
other prominent Hollywood personali- 
ties. In addition to instructing Holly- 
wood writers and directors McKeen is 
finding numerous opportunities to do 
special: flying for the aerial pictures 
which are now so popular. 

Parks Air College, East St. Louis, 
Ill., has added to its staff as instructor 

















The vital parts of an aircraft’s heavily burdened 
power plant must be endowed with super-tough- 
ness and super-strength. The materials that most 
satisfactorily meet these requirements are the 
Nickel Alloy Steels. Their resistance to fatigue, 


stress and wear not only assure dependable 


motor performance but keep the cost of upkeep 
down to a minimum. For these reasons, Nickel 
Alloy Steels are used in the construction of every 
well-known airplane engine both in this country 


and abroad. Consultation on problems involving 


the use of alloys containing Nickel is invited. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL ST., NEW YORK, N.Y. 
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in Air Traffic Control, Air Transpor- 
tation and Navigation, H. L. Kirby, 
who has spent 19 years studying air- 
fine operations. He has acted previ- 
ously in a consulting capacity, de- 
veloping the operational procedure for 
TWA, United, and Northwest Air- 
lines. 

E. W. Wiggins Airways, Boston 
Metropolitan Airport, Canton, Mass., 
report increased student activity under 
the direction of Joseph Garside, man- 
ager. Seventy-two students are now 
active, six having soloed during the 
past month. Taylor Cubs and Stinson 
planes are used for instruction pur- 


poses. 


Big Army Contracts— 


Douglas to supply 177 bombers, 
North American 95 basic combats 


THE LARGEST AIRPLANE CONTRACT, in 
money value, ever placed by the gov- 
ernment in peace-time was announced 
June 10. It was awarded to the 
Douglas Aircraft Co. at Santa Monica, 
and called for 177 twin-engined bom- 
bers, at a price of $11,651,948. The 
planes will be Wright Cyclone-pow- 
ered, and will attain a top speed of 
more than 225 m.p.h. 

To North American Aviation June 
2 went an Air Corps contract for 85 
“basic combat” planes with spare parts 
equivalent to ten more. Contract price 
is $1,372,255. The contract was the 
result of a Wright Field bid opening 
of March 26 in which North American 
was low bidder. 

The basic combat ships, a new type 
development for the Air Corps, will be 
powered with 550 hp. Pratt & Whitney 
Wasp Jr. engines and Hamilton Stand- 
ard controllable propellers. They 
will have a high speed of 190 mph. 
This latest order brings the number 
of planes on order with North Amer- 
ican to 454, a few of which, on older 
contracts, have been delivered. 





Calendar 


June 26-July 10—Eighth Annual Soaring Meet 
(international), Elmira, N. Y. 
july 4-8—International Glider Competition, 
Club of Germany, Wasserkuppe. 
July 23-Aug. 1—Fourth International Aviation 
. Zurich, Switzerland. 
nt 3-4—National Air Races, Cleveland, 


Oct. 7-4-SAE National Aircraft Production 
. Los Angeles, Cal. 








Records to Italy— 


Eight new marks set in speed- 
with-load and altitude categories 


E1cGHT NEW world or international 
speed and altitude records were 
claimed by Italy within the first eight 
days of May. Most important was a 
new world altitude record of 51,348 
ft., attained by Lieut. Col. Mario Pezzi, 
Chief of the Italian High Altitude 
School, at Guidonia. The plane was a 
Caproni 161 open-cockpit biplane, the 
engine a Piaggio P.XI RC 72 two-row 
fourteen cylinder radial. The record 
beat the 49,944 ft. height reached by 
Squadron Leader F. R. D. Swain in 
the British Bristol 138 Monoplane. 
May 6 a Macchi M.C. 94 twelve- 
passenger monoplane amphibian, pow- 
ered with two 750 hp. Wright Cy- 
clones, averaged 158 mph. over a 621 


mi. triangular course, and 154 mph.. 


over 1,243 mi., without payload. The 
machine was piloted by Giuseppe 
Burei, with Enrico Rossaldi as co- 
pilot. Two days later the same plane 
and crew flew over a 621 mi. course, 
carrying a 5,000 kilogram payload, 
at an average speed of 159.6 mph., 
thereby establishing records for 1,102 
lb. and 2,205 Ib. payload categories 
and breaking its own 621 mi. record 
without payload. 

Earlier in the month a Cant Z.508 
three-engined seaplane set up speed 
marks over 621 and 1,243 mi. triangu- 
lar courses carrying a payload of 
11,020 lb. The ship was piloted by 
Capt. Mario Stoppani, chief test pilot 
of Cantieri Riuniti  dell’Adriatico. 
Speed over the shorter course was 
156 mph.; over the longer, 154 mph. 


New Company Formed 


for Taylorcraft production. W. C. 
Young executive head 


TAYLORCRAFT AVIATION Co., of Alli- 
ance, Ohio, has been reorganized as 
the Taylor-Young Airplane Co., with 
William C. Young, formerly general 
manager of the Goodyear-Zeppelin 
Co., as executive vice-president. C, G. 
Taylor, designer of the original Tay- 
lor Cub, manufactured by the Taylor 
Aircraft Co. of Bradford, Pa., is presi- 
dent of the new company, with Frank 
L. Sullivan as treasurer and Stanley 
I. Vaughn as factory manager. 

A registration statement covering 
290,000 shares of $1 par common 
stock is to be filed with the Securities 
and Exchange Commission. Of these 
115,000 shares will be underwritten by 
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Traffic 


Latest available statistics from the Bureau 
of Air Commerce and the Post Office 
Department—Domestic airlines only. 
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—which is the ratio of revenue 
passenger miles for May 1937 
as compared with the corre- 
sponding figure for May 1936. 


For April 1937 the indicator 
stood at 105.5. 
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Hiltz & Co., and offered publicly at 
$3 a share. 

Seventeen planes were produced in 
April, and the May schedule called 
for 40. As of April 29, the company 
had on hand unfilled orders for 257 
of its light airplanes. The planes are 
priced under $1,500, and seat two side 
by side. 


Rankin Wins — 
Aerobatic contest at St. Louis. 
New speed mark for Thaden. 


ONE OF THE BEST PERFORMANCES at the 
International Aerobatic Competition 
and St. Louis Air Races, held at St. 
Louis May 29, 30, and 31, was the 
capture of the aerobatic competition 
by Tex Rankin. He flew against a 
field of considerably higher-powered 
planes—some specially designed for 
stunting— and won with his stock 
125 hp. Menasco-powered Ryan S-T- 
A. His total was 282 points, with 
first prize money of $2,000. 

The three-day meet drew more than 
80,000 spectators. It was held in com- 
memoration of the tenth anniversary 
of Lindbergh’s flight to Paris—a flight 
that was largely backed by St. Louis 
men and money. 

A new world mark for women pilots 
was set up by Mrs. Louise Thaden on 
the meet’s first day. Flying a Beech- 
craft, the 1936 Bendix Race winner 
tore over a 100 kilometer (62 mi.) 
course at an average speed of 197.9 
m.p.h., to better by nearly 24 m.p.h. 
the mark previously set by Amelia 
Earhart. 

“Most outstanding pilot of the meet” 
was the description voted Roger Don 
Rae by the judges’ committee. He won 
the title for a skillful forced landing 
made when his Menasco-powered 
Folkerts went out of control in the 
eighth lap of a 50 mi. free-for-all in 
the 397 cu.in. class. Till then he had 
averaged 252.8 m.p.h. His forced 
landing cost him only minor injuries, 
but washed out his ship. 


Soarers Get Ready— 


To compete for trophies and 
$6,000 in cash at 8th national 
contest 


THe EicHtH ANNUAL NATIONAL 
Soarinc Contest, scheduled for June 
26 to July 10 at the Harris Hill site at 
Elmira, N. Y., will offer the induce- 
ment of $6,000 in cash prizes and sev- 
eral trophies to competing pilots. 


Early indications point to a new record 
in the number of contestants and 
ships participating. As of June 1, 45 
pilots and 31 ships were entered. By 
opening date, according to a prediction 
of Dr. Karl O. Lange, meet director, 
125 pilots and 50 gliders will be on 
hand. This would compare with the 82 
pilots and 23 gliders at last year’s 
meet, 

Three foreign pilots are entered in 
this first international contest. They 
are Peter Riedel, of Germany, and 
Jonas Pyragius and Lieut. Bronius 
Oskinis of Lithuania. 

A prize in a category new this year 
has been offered by Mrs. Warren E. 
Eaton. She has placed at the disposal 
of the Soaring Society the sum of 
$1,800, which will be awarded for the 
design and construction of new gliders 
and sailplanes. First prize will be 
$1,000. 

Felix duPont will offer $500 for the 
best altitude performance, with an- 
other $500 if the American record is 
broken. Vincent Bendix offers $500 
for the longest distance flight, the 
prize to be raised to $1,000 for a new 
American record. 


Airlines Expand— 
TWA gets new planes. UAL stops 


at Denver. AA will spend 
$150,000 


BoosTING SPEEDS by taking advantage 
of the longer range made possible 
with today’s equipment has put the 
airlines in a strong position for cap- 
turing an even larger share of tra- 
vellers than last year’s 1,000,000. 
Preparing for summer’s rush of 
business, new planes are going into 
service, new luxury inducements are 
being offered on the country’s systems. 


Last in the race for new and better | 
equipment precipitated when Douglas E: 
introduced the now-nearly-standard % 
DC-3 and DST models of its famed ™ 
transport line, TWA went into service ™ 
on June 1 with its own version of™ 
this latest model. Put first on thes 
transcontinental Sky Chief schedules, 
the new ships will carry TWA pag q 
sengers coast-to-coast in fifteen hours 
eastbound, seventeen westbound, with = 
only three stops. 4 

The Skysleepers, as TWA calls jtg9 
new ships, are licensed for 25 pagem 
sengers, carry only 17. Eight wilt 
ride in berths, and the other nine ime 
specially-designed chairs costing $5003 

G-100 Cyclones, developed by® 
Wright in conjunction with TWAS 
engineers specifically as “heavy-duty ™ 
transport engines,” will provide the® 
total of 2,440 hp., of which 55 perm 
cent will be used for cruising operas 
tion. a 


New York-Montreal—Operating under ™ 
a contract with Canadian-Colonial Air- 9 
ways, American Airlines May 15 inaw- 9 
gurated daily non-stop service between —@ 
Newark and Montreal, using 21-pas- 
senger Douglas Flagships. The flight = 
will take one hour and 55 minutes. —¥ 

American’s research program will @ 
cost $150,000 in 1937, according to 9 
Chief Engineer William Littlewood] 
A tri-motored Stinson and a Douglas @ 
DC-2 will be turned into flying labor- = 
atories for experimental purposes. @ 


Denver Wins Out—After ten years of § 
effort, Denver has won itself a place | 
of the transcontinental airway map. | 
United Air Lines has instituted daily ™ 
service, flying the Chicago-Denver 
leg non-stop. 


Lost & Found—The Western Air Ex- 
press plane which disappeared last 





TWO OUT OF THREE 


of the Wacos recently delivered from the factory at Troy, Ohio, to the Coast 
Guard for border patrol and Internal Revenue policing. 
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New Fleet of Cyclone-Powered Douglas Transports 
Increases Passenger Capacity 140% 


Braniff Airways’ efficient, friendly transportation policy resulted in a 154% increase 
in passenger traffic last year. Now a new fleet of Wright Cyclone-powered Douglas Air- 
liners has increased Braniff’s passenger capacity 140% —to take care of steadily growing 
Braniff Airways traffic from “The Great Lakes to the Gulf.” 


Wright Cyclones were specified by Braniff to attain perfection in every detail of the 
Douglas DC-2’s modern equipment. The increased horsepower and dependability of these 
world-famous engines are essential factors in the swift, comfortable, sure flights of the 
luxurious new Braniff transports across the heart of America. 


“Fly With Wright The World Over” 
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“RORODLESS 


@’ KORoODLESS” Controls are the most reliable “‘reins’’ for 
your sky vehicle. ‘Most reliable’’ because, in the first place, 
they are made entirely of 18/8 stainless steel. They can’t cor- 
rode under any known flying condition. Secondly: they are 
preformed and that means much greater fatigue resistance 
to the sharp bends of small diameter sheaves. Then too, they 
are equipped with processed fittings which, like the cable 
itself, is made in strict accordance with the latest Army and 
Navy specifications—by the company that is in business for 
your safety. Write for details. 




















A FEW OF THE 137 
AMERICAN CHAIN & CABLE 
INDUSTRIAL PRODUCTS 


AMERICAN CHAIN DIVISION 
(DOMINION CHAIN COMPANY, Ltd., in Canada) -- 
Weed Tire Chains e Welded and Weldless 
Chain e¢ Malleable Castings ¢ Railroad 
Specialties 
ANDREW C. CAMPBELL DIVISION 
Abrasive Cutting Machines e Floformers 
Special Machinery e¢ Nibbling Machines 


FORD CHAIN BLOCK DIVISION 
Chain Hoists ¢ Trolleys 


HAZARD WIRE ROPE DIVISION 
Green Strand Wire Rope « “Korodless 
Wire Rope e Preformed Spring-Lay Wire 

Rope e Guard Rail Cable 
HIGHLAND IRON & STEEL DIVISION 
Wrought Iron Bars and Shapes 
MANLEY MANUFACTURING DIVISION 
Automotive Service Station Equipment 
OWEN SILENT SPRING COMPANY, Inc. 
Owen Cushion and Mattress Spring Centers 
PAGE STEEL AND WIRE DIVISION 
m Page Fence 2 Wire and Rod Products 
Traffic Tape « Welding Wire 
READING-PRATT & CADY DIVISION 
Valves e Electric Steel Fittings 
READING STEEL CASTING iy ne ot 
Electric Steel Castings, Rough or Machin 


WRIGHT MANUFACTURING DIVISION 
Chain Hoists « Electric Hoists and Cranes 


“KORODLESS” (/jxcrc4- CABLE 
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- HAZARD WIRE ROPE DIVISION 
ESTABLISHED 1846 

AMERICAN CHAIN & CABLE COMPANY, Inc. 
WILKES-BARRE, PENNSYLVANIA 


District Offices: Pittsburgh, Chicago, Atlanta, Denver, Los Angeles, 
San Francisco, Philadelphia, Fort Worth, Tacoma, New York 
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Dec. 15 while en route from Los 
Angeles to Salt Lake with seven 
people aboard was found June 6. It 
lay buried in deep snow at the base 
of a cliff in the Wasatch Mountains, 
25 miles south-east of Salt Lake. 
Thirty-five miles east of its course, it 
had apparently struck the face of the 
ridge full-out. 


Dealers Are Active — 


The drive to profit by a rising 
market brings new selling ideas 


Date Hunter, Porterfield distributor 
at Sacramento, Cal., has devised a 
novel merchandising plan. In coopera- 
tion with a local automobile dealer, a 
Porterfield Zephyr was put in a promi- 
nent place in the dealer’s showroom 
window, and placarded to show low 
first cost and low operating cost of 
flying. Hunter reports that many 
worthwhile prospects resulted. 

J. Kirk Baldwin, Wyoming State 
treasurer, is president of the newly- 
organized Cheyenne Flying Service, 
Inc. Phil Bradshaw is vice president, 
and Virgil Fortin secretary. The com- 
pany has acquired Wyoming distribu- 
torship for the Taylor Cub, one of 
which has recently been delivered. 
Also included in the flying equipment 
is a Custom Cabin Waco and an open 
cockpit Travelaire. The company has 
been awarded the weather bureau con- 
tract for making observation flights 
from Cheyenne. 

Taylor Cub dealer in the West 
Haven, Conn., district, is the newly 
organized Frost Air Service: 

Inter City Airlines, Boston Munici- 
pal Airport, are urging use of daylight 
saving time to get in more flying eve- 
nings. 


New Lockheed High— 


$1,000,000 sales recorded in 
year’s first three months 


Earty in June Lockheed Aircraft 
Corporation finished the job of mov- 
ing into its new million dollar admin- 
istration and factory buildings. De- 
liveries for the first three months of 
1937 hit a new high at approximately 
$1,000,000 according to Robert E. 
Gross, president. Deliveries during 
1937 to April 20 included fifteen Elec- 
as and ten model 12s. Production 
'§ Now in full swing on the new 
model 14 with deliveries scheduled to 
Slart shortly after the first of July. 
Eight of the model 14s are for North- 








PORTERFIELD & PONTIAC 


team up in Sacramento. Dale Hunter, Porterfield distributor, instructs the public 
about the low cost of flying. 


west Airlines, which will style them 
the “Sky Zephyrs.” Lockheed re- 
cently completed and delivered the 
one hundredth Electra transport, be- 
lieved to be the second time in the 
history of the aviation industry that 
any factory has turned out one hun- 
dred twin-engined transport planes of 
a single model. 


North Pole Reached — 


Four Soviet planes set up station 
there for air route research 


AS PART OF A PROJECT to chart Arctic 
weather and flying conditions prepara- 
tory to the establishment of a Moscow- 
U. S. air route over the polar regions, 
four Soviet planes flew to the North 
Pole late in May. The first one, carry- 
ing Professor Otto J. Schmidt, head 
of the Northern Sea Route, and 
piloted by. M. V. Vodopyanov, landed 
May 22 after a 558 mi. flight from 
Rudolf Island, in the Arctic Sea, the 
operating base for, the expedition. 
These men, with Pilots Babushkin 
and Spirin and Mechanic Bassein, set 
up tents and radio sending and receiv- 
ing apparatus. By May 27, three more 
planes had made the flight, carrying 
in eight tons of supplies for the perma- 
nent weather station. And by June 6, 
all four planes had left the pole again, 
leaving it to four men who will spend 
a year there making observations of 
weather, floe conditions, water condi- 
tions. They will live in tents, derive 
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power for their radio from a wind- 
mill-driven generator, subsist on con- 
centrated foods. 


P&W’'s Twin Hornet— 


Will power the Douglas DC-4; it 
develops 1,400 hp. on 95 octanes. 


THIRD AND MOST POWERFUL of a 
series of twin-row engines, the new 
Twin Hornet, developed by Pratt & 
Whitney, will power the prototype of 
the Douglas DC-4, now being built 
to the specifications of the five major 
airlines. The Twin Hornet is a 14- 
cylinder radial having a displacement 
of 2,180 cuin. Take-off rating is 
1400 hp. at 2,500 r.p.m. using 95 
octane fuel and 1,200 hp. with 87 
octane. Normal rating with 95 octane 
fuel is 1,150 hp. at 2,350 r.p.m. 

The Twin Hornet’s predecessors, 
the 825 hp. Twin Wasp Jr. and the 
1,000 hp. Twin Wasp, were intro- 
duced in 1931, have since met with 
wide acceptance. 


Russia Buys— 


Seversky amphibian license. 
Company prepares for exports 


License for the Russian manufacture 
of the Seversky amphibian (Sev- 
2PA) has recently been granted in a 
contract with the Amtorg Trading 
Corp., according to an announcement 
















by Alexander P. de Seversky. The 
contract provides for the purchase of 
two planes and manufacturing rights, 
for $370,000, and an option for two 
more together with complete tooling 
adequate for the production of ten 
planes a day, for another $410,000. 
Also provided is a working agreement 
covering a three-year period, during 
which Seversky Aircraft Corp. will 
assist the Russian government in the 
manufacture of the planes in Russia 
on a large scale. 

To take care of further export 
orders on the recently-released 2PA, 
Seversky will set aside a complete 
building at its Farmingdale, N. Y., 
plant, so that export manufacture will 
not interfere with fulfillment of do- 
mestic orders. An export demon- 
strator will soon be sent on a foreign 
tour. 


Taylor to Lock Haven 


FINAL SELECTION of a factory site has 
been announced by the Taylor Air- 
craft Company. The company’s plant 
at Bradford, Pa., was leveled by fire 
last March, and since then production 


Expansion in Security 


Security AIRCRAFT CORPORATION, 
Long Beach, Cal., has recently started 
construction of a new factory build- 
ing measuring 50 by 200 ft. which 
will provide, with a mezzanine floor, 
an additional 60,000 sq. ft. of factory 
space. 


THE “DUKE” STEPS OUT 


service on this route on the ground 
that it would be competitive with an- 
other airline (UAL), though it was 
admitted that such a service would be 
in the public interest. Presumably 
TWA will bid for the mail contract. 

Other proposed routes are Washing- 
ton-Buffalo via Baltimore and Harris- 
burg; Dayton-Chicago via Fort 
Wayne, Ind., and Huron, S. D- 
Cheyenne, Wyo., via Pierre and Rapid 
Cl, & 2. 


Navy Buys Ten More S-43. 


FOLLOWING UP AN INITIAL ORDER let 
some time ago for three Sikorsky S-43 
amphibians, the Navy announced late 
in May that a contract had been let 
for ten more of the Hornet-powered 
ships, at a price of $1,960,790. They 
will be used for service with the fleet. 


Cessnas Like Hotcakes 


SALE OF SIX CESSNA PLANES in one 
lot to Mal Carberry, Clover Field, 
Santa Monica is reported by Dwane 
L. Wallace, president of the Cessna 
Aircraft Company. Carberry, who is 


Here J. D. “Duke” Jernigin, Jr., Aviation 
Manager of The Texas Company, looks 
pleased as Punch over his new 450 hp. 
Wasp Junior-powered Stinson Reliant. It's 
the first of the new Reliants with that 


Southern California Cessna distribu- 
tor, has already taken delivery on five 
Cessnas since the first of the year. 


has gone forward in temporary quar- 
ters. The new factory will be located 
in Lock Haven, Pa., where a factory 


building has just been purchased. In- 
dividual departments started moving 
the middle of June, without interrupt- 
ing production, and the entire transfer 
is to be effected by July 1. 

Production facilities will be doubled, 
the new factory providing 100,000 sq.- 
ft. of floor space. Value of improve- 
ments in production facilities, exclu- 
sive of the new building, totals $250,- 
000. 


Bermuda Service Starts 


TRAIL-BLAZING New York-Bermuda 
flights by Pan American Airways and 
Imperial Airways began late in May. 
After six round-trips by Pan Ameri- 
can and three by Imperial, in which 
no difficulties were encountered to 
hinder regular service, the first pas- 
senger flight from Bermuda was sche- 
duled for June 16, the first from New 
York two days later. For this run 
PAA will use a Hornet-powered 
Sikorsky S-42B flying boat, and Im- 
perial Airways will use one of their 
Pegasus-powered Short Empire flying 
boats. The Sikorsky will carry 24 or 
28 passengers, the Empire boat 16. 
Each will make one round trip a week, 
providing alternate cooperative serv- 
ice. New York base will be at Port 
Washington, on Long Island, for the 
present. 


power plant. 


Anti-Static Device — 
UAL develops system for static 
discharge through a trailing wire 


REDUCING RAIN- AND SNOW-STATIC by 
means of a trailing discharge wire 
was announced June 22 by H. M. 
Hucke, in charge of United Air Lines 
Flying Laboratory. A fine wire is 
suspended 50 feet behind the plane at 
the end of a larger wire. Between 
the two wires is a suppressor resistor. 
Static picked up by the plane tends to 
leak off via the fine wire, which is far 
enough from the plane to reduce the 
effect of the discharge on reception. 
The suppressor resistor prevents the 
discharge from reentering via the sup- 
porting wire. 


P. O. Seeks New Routes 


EXPANSION OF THE AIR MAIL MAP is 
indicated by four advertisements for 
mail contract bids sent out by the 
Post Office Department June 9. Most 
important of the four new routes will 
be one from Winslow, Ariz., to San 
Francisco, by way of Las Vegas, Nev., 
and Fresno, Cal. The ICC recently 
denied TWA permission to institute 
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Coast Guard Wacos 


THREE NEW WAco five-place cabin air- 
planes have recently been delivered to 
the U. S. Coast Guard—one to the 
Coast Guard Air Station at Cape 
May, N. J., and the other two to the 
Air Patrol Detachment at El Paso, 
Tex. The one to Cape May is 
equipped with skis in addition to con- 
ventional wheel landing gear. All 
have been corrosion treated and pre- 
pared for use on Edo pontoons. 


Canadian Burnelli Shipped 


CANADIAN Car & Founpry, Canadian 
licensee for the Burnelli lifting fuse- 
lage transport, was scheduled about 
the middle of June to ship their first 
ship to England for Air Ministry 
evaluation. The Canadian version 1s 
powered with Pratt & Whitney 
Hornet engines. The ship will be 
available for British Empire markets. 


Ryan Output Climbs 


RYAN PRODUCTION is being steadily im- 
creased, according to T. Claude Ryat, 
president of the Ryan Aeronautic 


Company. During the first three 
months of 1937 production totalled 
eleven planes. 
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iy All praise to Pan American Airways and Imperial Airways for their brilliant 
“sd success in linking Bermuda and the United States by air. With clock-like 
re precision their giant flying boats have demonstrated the possibilities of 

international cooperation along the great trade routes of the world. 

Taking its accustomed place in over-water pioneering, a Sikorsky Clipper 
es surveyed the route and is now in scheduled service. With its dependable 
1 to Pratt & Whitney Hornets and Hamilton Standard Constant Speed Propellers, 
= the Bermuda Clipper has written one more page in the extraordinary record 
the of Sikorsky achievements. 
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The attention of the aeronautical world is focused on the Ber- 
muda schedules so brilliantly inaugurated by Pan American 
Airways and Imperial Airways, as the first step in their joint 
North Atlantic operations. The world-wide use of the Hamilton 
Standard type of controllable pitch propeller is emphasized 
by the fact that both the American and British operators have 
selected propellers of this type exclusively for these exacting 
services. 


HAMILTON STANDARD PROPELLERS 


EAST HARTFORD, CONNECTICUT 


Division of United Fircraft Corporation 


N 


Imperial’s Cavalier (Short Brothers) 
... fitted with four Controllable Pitch 
Propellers built by DeHavilland in 
~_ England under Hamilton Standard 
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Dobiveries 


AVIATION’S report of commercial airplane deliveries for the month ended June 1, 1937 
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Gilded oretion E......... — pore oe ~+ ieee Wright R-760-E1 eine wie EBs gcies'cs nee Private Taylor J2 Cc ye 
uinnip, ote i. 2 ane \- unrise et > ene tee* Seren es oe vont. 
—. ee Fixed Base.. Taylor eee — —— 5F Schrieber EMernil _ eee Corporate. . qavioe eae +4 Soe dcanee Cont. A403 
ey aaa . ‘ omas, Lawrence cress BZ... .. 444. Cont, A-40-4 
, : , SS are Thomson, Peter G. > See pepe Cont, A-40-4 
rps Fi ‘Borvice. ...| Fixed Baso.. Taylor. .... 32... Cont cons , | itt ioe... ITE] riwate.:/!! Lockheed.‘ Lovcheed 12 Wasp Jr. SB 
» TE. B. Howe. | Govt....... Fairchild... 24 G Del... . Troy Air Service, Inc......... oo: Taylor..... J2.......+. Cont. A 
George E ; Del... Warner 8.8 »IMC........ Commercial. Re 
mater 8 Private... Stinson... BRO-CD... Lycoming | Tull Ae Coens aac veeesese a eee 
Hiden a es Air Line.... Lockheed... Elect wee bs U. 8. Coast Guard (2)... Govt... Fawohiid..” 24H, Dei.” Ranger-0300 
Pee Private..... Fairchild... Seaplane — eb ng sorte Finance Co. E..| Fixed Base.. Taylor J2 om A-40. 
Hogan, Donov , 24 G Del. yidert, Siegfried........... i a eee yout. A-8O-6 
i Honroth, teen RPE: Privata...... Taylor... 7 ps yee Velentia, Fred C. cheats Fined — revior a = odepadesie — one 
Hornet pee eee rivate..... De ; etter, Ernest,G.... : a Yont. A-40-4 
re4 Bokes Venn Rae Private... . Paden “a Shed ..» Cont. A-40-3 Valley jammed Se anlina seen ++ Taylor..... J2....+4... Cont. A-40-4 
: ‘ ley Fly. Serv. | Fined Bose.. Tayler. one bo oe Wass Selesat 4. ¥. inc... ya mend ; a monn ee Cont. A-40-4 
a ili aaialani ees: Private..... Fairchild... 24 H Del... Ranger6-990- wage meee 7. les......| Felten. Wen... veey are 
; ° 1 SS gE a ~~ “walneal ebbtdare acobs L-4 
ae Airlines, Ine... Fixed Base.. Stinson..... SR-0-CD... Lycoming ‘tices tec agmaaamaaa wren: alae anata 
in, Leslie E R-680-D5 We inti "You 
toes v6 6nceras - stern Biss Mocssvesens Cont. 
Fi) Samm: Mie: AMPs RE ee ge | a. naan 
- alteaberiens Lary hes ay es * Whitaker, Art (2).... . oung... A.......... Cont. A-404 
er receeeern as ivate. sass Howard. * Wright R-760-E1 | Whitman, M. £. ventereeses Fined Base., Taylor..... SS. Cont. A-40-4 
ie. a s sage Wickersham, C.A............ Private; ) Steen... BRED... rot 
9 NOOR 5d i acedgosss te. a, ee ee — Wien Alaska Airways........ Fixed Base.. Stinson... oe Treming 
Kirbery, Ralph... i Se Cont. A-40-4 | Wilson, J. Frank “"R-680-D6 
er Ra cyto, ~“Siameaamtion Get ABA | Wi amend 0000) ae weeps ee 
ag ay . Mates 2, eeygggiamamamaan Weonpetaaa 
Grone, Tex. ne —: ee Wonk -A0 -4 Wings Field, Inc............ Private.. oung... A.......00. Cont. A-40-4' 
Beecs DGC. 777: t R-760-E1| Young, Ha vate..... Waco...... DGC...... Wri 
CONG, HRN... 2.44. | Private..... Waco...... 2PPT... Jestelee 
| 








Asterisks (*) indi - 
indicate previous unreported deliveries made prior to May 10, 1937. “E”’ indicates exports. 
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Who's who and what they are doing 


» The Bureau of Air Commerce is 
filling in the gaps in its new set-up. 
Most recent appointment is that of 
RicuHarp C, Gaz.ey as chief of the 
Safety and Planning Division. He will 
supervise the seven sections engaged 
in development and promotional work. 
Graduating in aeronautics in 1924, Mr. 
Gazley was appointed research engi- 
neer for the N.A.C.A. Shortly after 
he went with Glenn L. Martin Com- 
pany as staff engineer of structural 
design, and in 1927 joined the Bu- 
reau, serving as aeronautical engineer 
until 1929, when he went forth on his 
own as consulting engineer. In July, 
1930, however, he was back with the 
Bureau as chief of the engineering sec- 
tion. In that capacity he had charge 
of the preparation of engineering 
standards covering aircraft, engines, 
propellers and repair stations, and the 
checking of technical data and stress 
analyses submitted by manufacturers. 


>» Dr. Huco EcKENER was chosen to 
receive the Daniel Guggenheim Medal 
for 1937 “for notable contributions to 
trans-oceanic air transport and to in- 
ternational cooperation in aeronautics.” 
Presentation will be made at a dinner 
to be given in his honor in New York 
on Dec. 17, the 34th anniversary of 
the first flight of the Wrights. Officers 
of the Board of Award of the Daniel 
Guggenheim Medal Fund for 1937 are: 
T. P. Wricut, vice-president of Cur- 
tiss-Wright Corporation, succeeding 
Major E. E. ALprin as president; 
SHERMAN M. FAIRCHILD, vice-presi- 
dent; Joun H. R. Arms, treasurer; 
Major LEsTER D, GARDNER, secretary. 
Other board members are CHARLEs H. 
CHATFIELD, GLENN L. Martin, TEM- 
PLE N. Joyce, THomas A. Morcan, 
Dr. Georce W. Lewis, Pror. BALp- 
win M. Woops, WILLIAM B. Mayo. 


>» The bristling armory that is the 
4-engined Boeing XB-15 will have at 
the controls on its initial hops a slight, 
mild mannered engineer, but one 
whose skill as a test pilot assures com- 
plete dominance of the formidable 
bomber. EpmMunp T. ALLEN, consult- 
ing engineer and test pilot, has been a 
flyer for 20 years, and has test-piloted 
almost every size and variety of plane. 
After wartime service with the Army 


Signal Corps as instructor, Mr. Allen 
flew the Army mail, became test pilot 
for the N.A.C.A., then pilot for the 
Post Office Department. Since 1930 
he has served as consulting engineer 
for Douglas, Northrop, Lockheed, 
Curtiss- Wright, Vought, General 
Aviation, Stearman, TWA, Pan Amer- 
ican-Grace, and latterly Eastern Air 
Lines. Most significant of his recent 
work has been development of a 
scientific basis for cruising control in 
transport operation, as described in a 
series of articles (AvIATION, 1934, 
1935) of which he was co-author with 
W. BariLtey OSWALp. 


>> Epmunp L. Ryber becomes head of 
engineering instruction for the Air 
Transport Engineering and Practical 
Aeronautical Engineering courses at 
Boeing School of Aeronautics. In 
1928 Mr. Ryder was assistant project 
engineer and designer for Boeing Air- 
plane Company, joining Seattle Aero- 
motive Corporation as chief engineer 
in 1930. From there he went with 
Douglas as assistant project engineer 
and since 1932 has been associated 
with the University of Washington, 
first as research assistant in the aero- 
nautical engineering department and 
for the past three years as instructor 
of aeronautical engineering. 


> Hamilton Standard Propellers Di- 
vision of United Aircraft Corporation 
has announced the appointment of A. 
H. Frencu as Installation Engineer. 
Mr. French has been identified with 
the organization for the past two years 
and was formerly associated with Gen- 
eral Electric Company and Pan Amer- 
ican-Grace Airways. 


» From Manhattan’s sizzling towers 
to Bermuda’s coral strand went Avia- 
TION’s editor on June 8. Before the 
staff could get to the anticipated ball 
game, he was back at his desk,—the 
very next day in fact. It was Pan 
American’s U.S.A. Bermuda Clipper 
which thus quickly transported him 
and 25 New York and Washington 
press men on a perfect demonstration 
flight, with a swim tossed in. Shortly 
after the first passenger trips Pan 
American announced the tentative per- 


AVIATION 
July, 1937 


60 


sonnel in charge of the Bermuda Serv- 


ice and the Atlantic Survey. J, 
CarRROLL Cone, recently Assistant Di- 
rector of the Bureau of Air Commerce 
is Acting Division Manager, Atlantic 
Division; Epwarp W. McvVirty, Act 
ing Division Engineer; CLARENCE H. 
SCHILDHAUER, Acting Operations 
Manager; Witson T. JARBOE, jr., 
Acting Division Communications St- 
perintendent. The three latter come 
from within the ranks of Pan Amef- 
ican, 
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» Crancey Dayuorr, dean of Pacific 
Coast airline publicity men, has been 
promoted to general manager of the 
TWA news bureau with headquarters 
in Chicago. Dayhoff will take his as- 
sistant, WILLIAM WAGNER, to Chicago 
with him. In Los Angeles a second 
major shift occurred when Don 
Brack, formerly in charge of Los 
Angeles publicity for United Air 
Lines, accepted a position with TWA 
to fill the position vacated by Dayhoff. 
Artuur LAVove, Los Angeles news- 
paperman was named by Haroip 
Crary to take over United publicity 
for Southern California. He will be 
assisted by Miss MAXINE FINLEy. 


» Racnar T. FRENG, veteran pilot in 
the field of instrument-landing, has 
been named chief of flying for United 
Air Lines. 


» In 1922, F. R. SHANLEY, a violin 
student at the Institute of Musical Art 
in New York, had hitched his wagon 
to the concert platform as a career. 
An urge for engineering deflected his 
course, and after graduating from 
Pennsylvania State College as a re- 
frigeration engineer, he found him- 
self in that capacity with the New 
York Ice Machinery Company. A 
year later, realizing that aeronautics 
appealed more strongly, Shanley 
joined the engineering staff of Con- 
solidated Aircraft Corporation where 
he remained for two years. He then 
went with the Airworthiness Section 
of the Certificates & Inspection Divi- 
sion of the Bureau of Air Commerce, 
and with the exception of a year spent 
with Hall Aluminum Aircraft Com- 
pany as engineer, was connected with 
the Bureau from 1930 until his present 
post, again on the engineering staff of 
Consolidated Aircraft Corporation. 
Mr, Shanley is well-known to AviA- 
TION’S readers through his frequent 
contributions on engineering problems, 
the most recent of which, “Stress 
Ratios,” appeared in June, 1937. 


» Paut KOLLSMAN, president of 
Kollsman Instrument Company, is 
getting ready to move his plant from 
Brooklyn to the newly remodeled 
factory at Elmhurst, Long Island, 
which is expected to be ready for 
Sccupancy about August Ist. Mr. 
ollsman was born in Germany and 
for several years after coming to this 


country was engaged in engineering 
Work. In 1928 he organized the Kolls- 
man Instrument Company to develop 
and manufacture precision aircraft in- 
his first success being the 
‘man sensitive altimeter, which 


struments, 
Koll 


made possible the first blind landing in 
1929 by Mayor JAMEs Doo.itt.e. The 
company’s greatly augmented line of 
instruments are now made under li- 
cense in England, Germany, and 


Japan. 


>> Winners of the 1937 W. E. Boeing 
Scholarships were: First award (Air- 
line Pilot and Air Transport Engi- 
neering course) to R. DicKson SPEAS 
of M.I.T.; second award (Practical 
Aeronautical Engineering and Ama- 
teur Pilot courses) to Ropert T. LAmM- 
son of University of Washington; 
third award (Airline Operations and 
Amateur Pilot courses) to WILLIAM 
A. Wicuers of Hope College; fourth 
award (Airline Mechanic course) to 
Grorce T. Hayes, of Riverside Junior 
College. 


» The Chance Vought Airplane De- 
sign Prize for 1937 went to ROBERT 
Boyer, a senior student at the Daniel 
Guggenheim School of Aeronautics of 
New York University, for his design 
of a single-engined transport plane. 
Upon graduation Mr. Boyer will enter 
the design department of Lockheed 
Aircraft Corporation. 


» A meeting of the stockholders of 
Macwhyte Company resulted in the 
election of Grorce S. Wuyte, for- 
merly president, as chairman of the 
board of directors. His son, JEsset S. 
WuytTe, former vice-president and 
general manager, succeeds him as 
president, retaining his general man- 
agership. 
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>» Resigning his position with Viking 
Flying Boat Company, F. T. Kurt is 
now associated with Gillies Aviation 
Corporation as an aviation consultant 
and in aircraft sales work. He has 
also taken over the presidency of the 
Country Club Flying Service, oper- 
ating at the Aviation Country Club of 
Long Island. 


»> Two aviation people received the 
honorary degree of Doctor of Science 
from Norwich University of North- 
field, Vt..—Cotonet Epcar S. Gor- 
RELL, president of the Air Transport 
Association of America, for “devoting 
his entire time to formulating a solid 
business foundation for the air line 
industry of America,” and WILLIs R. 
Grecc, chief of the United States 
Weather Bureau, acclaimed as “a dis- 
tinguished contributor to the advance- 
ment of the science of meteorology.” 


>> Murray Haw -ey, heretofore traffic 
representative at Eastern Air Lines’ 
New York office, has resigned to be- 
come sales manager of North Beach 
Air Service, where he will be in 
charge of sales of Howard airplanes. 


>» From Far and Wide: Cart. PAPANA 
of the Rumania Air Force, all the way 
to Long Island to take a course of 
training with Aircraft & Radio In- 
strument Training Co. at Roosevelt 
Field, . . . Mayor Soperserc of the 
Swedish Air Force who received a 
demonstration on instrument flying at 
the same source and purchased a Link 
Trainer to be used in Sweden... 
E. R. Desoutrer of Desoutter 
Brothers, Hendon, England, to nego- 
tiate for the handling of his firm’s 
pneumatic tools and to spot possible 
sources at our aircraft factories. . . 
MiLeENKo MIntrovIc, chief engineer 
and VLADIMIR StrizEvskI, chief pilot 
of the Jugoslavian airline “Aeroput” ; 
Luis DE GonzA.Les of the Columbian 
Army; H. S. Royce, production en- 
gineer and A. G. Extiott, chief de- 
signer of Rolls Royce, England; and 
J. C. STANDRING, works manager of 
the propeller section of de Havilland 
Company, England; all with faces 
turned towards our aircraft production 
units... . Joun H. Mirvar of Millar 
Aviation Ltd., London, on a commer- 
cial mission for his company. 

To Far and Wide: Amy MOL ison, 
homeward bound, and audibly dis- 
gruntled at the cancellation of the 
New York-Paris Race “to protect Pan 
American Airways.” . WwW. W. 
Kettett, president and R. N. Prewitt, 
executive engineer of Kellett Auto- 
giro, in Europe to study further auto- 
giro developments. 














WESTON Model 602 WESTON Model 602 


Air Temperature Indicator Radio Compass Indicator 


WESTON Model 506 
Volt Ammeter 


Model 545 
4 Indicator Blind Landing 


Products of the world’s 


foremost builder of pre- 
cision electrical indicating in- 
struments, the dependable 
performance of WESTON Aircraft 
Instruments has justified their selec- 
by leading transport companies 
atiewbuilders of America..A:bulletin 
er - the complete line. 
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How Many Engines? 


(Continued from page 31) 
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‘od between overhauls which main- 
tains as a greater proportion of the 
maximum power of an engine is used, 
and further by the fact that structural 
failures in the power plant units are 
much more likely to occur under maxi- 
mum power conditions. Since the 
likelihood of a power plant failure on 
4 multi-engine airplane increases with 
the number of engines, the difficulties 
which may arise on take-off also in- 
crease with the number of engines. 

A compensative factor to consider 
is that, after a power plant failure in 
take-off, a four-engine airplane will 
still have three-fourths of its power 
while the twin-engine airplane will 
have but half. However, when the 
crew coordination is taken into ac- 
count, the net conclusion is reached 
that a two man crew can handle a 
twin-engine airplane operating at take- 
off on half power in a manner equally 
as satisfactory as a three man crew, 
a four-engine airplane on_ three- 
fourths power. Therefore the two- 
engine airplane, in which there is 
half the likelihood of a failure, is the 
relatively safer airplane. 

It should be added, parenthetically, 
that a power plant failure on take-off 


Table I—Three Pressure Cabin Airplanes 


does not mean necessarily a crash; 
generally it means only that the pilot 
will either stop immediately or take-off 
and fly around the field and land 
again, depending on the circumstances ; 
but it does mean that, at least for a 
few moments, the entire attention of 
the crew will be centered on compen- 
sating the controls, etc., to hold the 
airplane on its course, introducing 
some “human element” into the situa- 
tion. Already we can see progress to- 
ward the solution of this problem. 
The further development of the auto- 
matic gyroscopic pilot is being carried 
on at the present time to make these 
automatic pilots satisfactorily opera- 
tive in take-off to provide this com- 
pensation when necessary. 

Thus it becomes a subject of some 
conjecture as to which is the safer 
type: the four-engine airplane re- 
quiring two engines for flight, or the 
two-engine airplane requiring one. 
It is a general concensus of opinion 
that the two types are essentially equal 
when operating over land as in the 
United States, and that either type 
is very satisfactory from the safety 
point of view. Therefore, we must 
consider other factors in order to 





answer the question: “How many 
engines ?” 


Performance, Weight, Economy 


The estimated characteristics of 
three proposed pressure cabin air- 
planes, all considered to represent the 
most advanced type suitable for cruis- 
ing at 20,000 ft. altitude, are given in 
Table I. The sizes and weights of 
these airplanes were chosen with an 
emphasis on greater payload, range, 
and economy. It should be remarked 
that it is also possible to design faster 
airplanes around these same engines 
if one is willing to sacrifice payload 
and economy by making the airplanes 
smaller and lighter. Types “A” and 
“B” are airplanes of essentially the 
same size, “A” using two large engines 
and “B” four smaller ones of the 
same total horsepower. Type “C” is 
a larger airplane using four large en- 
gines of the type used in “A.” The 
weights and proportions of the three 
types were made such that all would 
have equal safety. 

The estimate of “Direct Operating 
Costs,” given in Table I, has been 
made according to the method of Per- 
kins, (reference 3) which has been 
found to give results that are con- 
sistent with the costs as observed by 
airline operators. These direct operat- 
ing costs consist of the costs of: fuel 
and oil, salaries to pilots and crews, 


Table II—Engine Characteristics 
Engines with Approved Type Certificates 














Nacelle para- 











Type B Cc 
Ee  . sesacaeices os 4 4 
Take-off power per engine (b.hp.).... 1,500 750 1,500 
Cruising power per engine (b.hp.) .... 0 400 800 Engine 
Performance 
fuising speed at 20,000 ft. (m.p.h.) 202 209 moe 
Take-off distance over 50 ft. (ft.)... 1,900 2,100 2,100 Lambert R. 266. 
SSE (m.p.h.) 70 71 LeBlond........ 
Absolute ceiling on half of Super Scarab. ... 
engines.................(ft.) ... 13,000 10,000 11,000 Kinner R-5-II.. 
. Continental 
Weights W-670-M1... 
oe (Ib.)... 23,000 23,900 46,500 Jacobs L-5M. .. 
ee 620 790 790 Kinner C-7..... 
Puel and oil (1000 mi. flight)*.... 5,030 5,120 10,020 Kinner SC-7.... 
MI. oss cacdc veedess. 4 4,190 10,690 Wasp Jr........ 
GR I 10,000 10,100 21,500 Whirlwind 
ss. . oonin donee ons 33,000 34,000 68,000 wee. ia 
SESS SA 
Peroent payload.................. 13.2% 12.3% 15.7% | ae 
Percent useful load................ 30.3% 29.7% 31.6% Twin Wasp Jr... 
Twin Wasp..... 





a 
= Uberating Costs 


EY xe bhi bina ea > 0 $90.00 $100.00 $170.00 
47 .8¢ 
2.20¢ 


Per mile (block to block) 
Per payload-unit mile+ 


—— 


Corer er eerene 


Cyclone G 102.. 
1500 hp. Radialf 
54.6¢ 89.6¢ 


Bare lb. Diam, Site areaf 
b. hp. weight /b.hp. in. — aan 

Ib. fn f£n/ 

sq.ft. b.hp. 
90 222 2.47 34.25 .61 .0068 
110 275 2.50 33.25 .61 .0055 
145 305 2.10 36.6 .73  .0050 
160 330 2.06 45.7 .96 .0060 
250 460 1.80 42.5 .97  .0039 
285 495 1.74 43.5 1.02 .0036 
300 630 2.10 48.25 1.16 .0039 
370 650 1.76 47.75 1.20 .0032 
450* 610 1.36 45.75 1.20 .0027 
450* 660 1.47 45.0 1.18 .0026 
600* 883 1.47 51.4 1.45 .0024 
800* 1,015 1.27 54.4 1.65 .0021 
825* 1,070 1.30 44.1 1.46 .0018 
1,000* 1,265 1.27 48.0 1.55 .0016 
1,100* 1,275 1.16 55.0 1.80 .0016 
1,500* 1,925 1.28 55.0 1.95 .0013 





2.61¢ 1.68¢ 


* Take-off rating. 





a 


ith provision for 1 hr. reserve against 20 m.p.h. headwind. 
' Payload-unit is 200 Ib. 


flaps retracted. 
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t Nacelle parasite area under cruising conditions with cowl 


t Estimated characteristics, No. A.T.C. issued as yet for any 
engine of this type. 

























maintenance of airplanes and engines, usually carried by the operators. we see that the performance of type 
depreciation of airplanes and engines, Let us look at the results of Table “A” is appreciably the better, ag jg 
and the necessary forms of insurance I. Comparing types “A” and “B,” (Turn to page 67) 
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Fig. 2. Installed Weight, Radial Aircooled Engines 
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Fig. 6. Maximum Speed at Sea Level Using Take-Off Power, Fig. 5. Nacelle Drag, Radial Aircooled Engines 
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WHEN TIME FLIES TOO FAST FOR TIME TABLES 



















‘ A decision on the ground may be needed in famous fliers than any other ship so are cor- | 
4 Texas oil fields... while a labor situation calls porations buying more Lockheeds for execu- | 
for immediate personal attention in the West tive use than all other transport makes com- | 
‘++ 0Fa regional sales meeting can’t be missed bined. * A query on your letterhead brings 
down in Miami. Such emergency demands on details of the Lockheed Electra transport or | 
the executive’s time become routine with a the Lockheed 12 executive model and how 
company owned Lockheed airplane. Inde- they can fit into your business scheme. 


pendent of time tables he makes his own * LOCKHEED AIRCRAFT CORPORATION, 
flight schedules, saving hours or even days. Burbank, Calif. New York,614 Chrysler Bldg. ; 
X Just as Lockheeds are owned by more Chicago, 2353 Field Bldg. ; Dallas, Love Field. 


vay 








(estrella and New Zealand, Brown & Dureau, Ltd., Melbourne . . . England, Rollason Aircraft Services, Ltd., Croydon . . . Canada, Fairchild Aircraft Ltd., Longueuil, 
Quebec . . + Europe, Norman Ebin, c/o “‘Emteha” Warsaw, Poland . . . Philippines, L. M. Hausman Co. .. . China, J, W. Fisher, Shanghai... 
South America, Henry J. White, Rio de Janeiro, factory representative for South America. 
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PAN AMERICAN AIRWAYS, INC. 
PENNSYLVANIA-CENTRAL AIRLINES 

* CORPORATION 

TRANSCONTINENTAL & WESTERN AIR, INC. 


D AIRLINES, INC. / NITED AIR LINES 


MIAMI-KEY WEST AIRWAYS, INC. — VARNEY AIR TRANSPORT, INC. 
_ NATIONAL AIRLINES SYSTEM . WESTERN AIR EXPRESS CORPORATION 
_ NATIONAL PARKS AIRWAYS, INC. =: WILMINGTON-CATALINA AIRLINE, LTD. 


NORTHWEST AIRLINES, INC. ; WYOMING AIR SERVICE, INC. 


SCINTILLA MAGNETO CO,, Inc., siDNEY, N.Y. 
(Subsidiary of Bendix Aviation Corporation) : : 
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How Many Engines? 


(Continued from page 64) 





also the payload, per cent payload, 
per cent useful load, and all operating 
costs. Thus Type “A” is superior to 
#B” on all counts, which indicates that 
it is better in every way to use two 
large engines than four smaller ones 
of the same total horsepower. Com- 
paring types “B” and “C,” we see 
that performance, weights, and operat- 
ing costs per payload-unit improve for 
a given airplane type as we go to 
still larger and larger airplanes, at 
least within the present range of con- 
templated airplane sizes. 

It is interesting to note that, by 
interpolation between types “B” and 
"C” we find that a four-engine trans- 
port must be at least 45,000 Ib. in 
gross weight with 1000 hp. engines to 
have equivalent performance, weight 
fatios, and cost per payload unit of 
the two engine airplane of 33,000 Ib. 
gross weight. Hence it appears that 
a four-engine airplane must be about 
one-third larger than a two-engine de- 
sign of the same type to have equal 
efiiciency to the two engine. 

Can the conclusions drawn from 
these specific examples be applied to 
all types and sizes of airplane? To 
answer this, let us consider some gen- 
etal characteristics of aircraft engines, 
comparing the engines on the basis 
of the maximum power developed. 

Table II and Fig. 1 to 5 have been 
prepared for representative radial air- 
cooled engines of the highest power 
fatings in their respective classes. We 
have restricted this study to radial air- 
cooled engines, in order that all the 
characteristics may be more directly 
comparable, inasmuch as the specific 
weights per horsepower of in-line 
air-cooled engines are essentially the 
same as those of the equivalent radial 
engines, and the estimated nacelle 

of the installed power units do 
not differ appreciably. 

From Fig. 1 it is seen that the 
‘gine weight per horsepower has de- 
creased with increasing horsepower in 
the single row and twin row types in 

fange of powers shown. An ob- 

Station, of secondary significance in 

- Present considerations, is the 
Weight differential of about 0.1 1b./hp. 
in favor of the single row type where 
= are available. It has been found 
ee controllable propellers that the 
: ght per horsepower is generally 
round 0.3 tb./hp. and does not vary 


appreciably with the power rating in 
the range of commercially available 
propellers. 

However, the specific weights per 
horsepower of many details of a power 
plant installation do decrease consider- 
ably with increasing power, particu- 
larly such items as: nacelle structure, 
engine cowling, engine controls, acces- 
sories, instruments, and fuel and oil 
systems. The effects of these items 
have been estimated for a particular 
case, assuming a constant amount of 
fuel and oil capacity per horsepower. 
The results, plotted in Fig. 2, show 
that the installation weight is largely 
responsible for. the weight differential 
in favor of the larger power plant units. 

From the above considerations, it 
can be generalized that the empty 
weight of any given size airplane with 
a given total horsepower will be a 
minimum when the airplane is de- 
signed with the fewest number of the 
most powerful engines available and 
suitable. 

In considering the performance, the 
nacelle drag can be expressed in terms 
of “parasite area”, f, as defined in 
reference 4 as: 

pV" 
Drag = f. —— (1) 
2 
where: 
p is air density 
V is velocity of airplane 


For a nacelle of the type commonly 
used today, mounted on the wing lead- 
ing edge, the parasite area in cruis- 
ing with cowl flaps retracted may be 
expressed by the empirical equation 
Nacelle parasite area f, = .0163D + 
.0271\/b.hp. max. (2) 
where: 


D = engine diameter—inches 
b.hp. = max. engine power 


In equation (2) the first term 
(.0163D) covers the “external drag” 
of the air flowing over the outside of 
the nacelle. This relationship is be- 
lieved to be correct because, although 
the frontal area varied as D*, the 
length of nacelles is usually determined 
by the balance requirements for the 
weight of the airplane, and by the 
need to house the retracted landing 
gear. Since the length increases rela- 
tively slightly with the diameter, the 
external area (and consequently the 
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skin friction) varies only slightly 
more rapidly than D. Taking into 
account the fact that greater aerody- 
namic refinement is practical for 
larger engines, and that the Reynolds 
Number increase further reduces the 
drag coefficients, the conclusion is 
reached that the external drag of the 
nacelles varies as D, as shown by the 
equation. 

In equation (2) the second term 
(.0271\/b.hp. max.) represents the 
“internal drag” which includes the 
cooling drag and other losses in the 
air passing thru the engine. In this 
case again, the higher powered en- 
gines make practical greater efficien- 
cies in cooling by the use of tighter in- 
tercylinder baffles, engine cowl flaps, 
and closer cowling, so that the ex- 
ponent of this term becomes the square 
root in place of the first power which 
would otherwise maintain. 

The variations of engine diameter, 
nacelle parasite area, and the ratio 
of f,/b.hp. are shown in Fig. 3 to 5. 
Fig. 5 seems particularly significant 
when it is appreciated that the value 
of f/b.hp. is .010 to .015 for complete 
airplanes with maximum speeds at sea 
level equal to 200 m.p.h. to 230 m.p.h. 
Therefore, on such airplanes the 
nacelle drag represents approximately 
4 of the total if 200 hp. engines are 
used; 4 of the total drag if 400 hp. 
engines are used; 4 of the total drag if 
800 hp. engines are used; 1/9 of the 
total drag if 1600 hp. engines are used. 
If the maximum speed is greater, the 
effect of nacelle drag is greater; while 
if the maximum speed is less, the 
effect of the nacelle drag is less. 

Fig. 6 gives the relationship between 
the ratio (f+Cp:S)/b.hp. and the 
maximum speed at sea level which 
holds true for all airplanes when the 
propeller efficiency is corrected to .80. 
Using Fig. 6 in conjunction with Fig. 
5, one can estimate the percentage of 
nacelle drag for any airplane of a 
certain speed, with wing engines of a 
certain power. From these data, it is 
easy to discern another underlying 
theorem that the speed of any given 
size multiengined airplane with a 
given total horsepower will be greatest 
when the airplane is designed with 
the fewest number of the most power- 
ful engines available and suitable. 

The economics of operations are 
affected by both the weight (payload) 
and the speed for a given power in 
such a way that the operating cost, 
as controlled by both of these factors, 
will be the least for an airplane of a 
given size and total horsepower which 
incorporates the highest powered en- 
gines as seen above. The other fac- 
tors of operating cost are also im- 
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proved by using high powered engines, 
particularly the cost of maintenance of 
the engines, controls, fuel systems, etc., 
when considered in terms of cost per 
horsepower developed. Furthermore 
the fact, as discussed above, that a two 
man crew can handle any twin engine 
transport airplane while at least a three 
man crew is necessary for four en- 
gines reflects to the disadvantage of 
any four engine transport using rela- 
tively small engines which could be 
replaced by two larger engines. 


Conclusions 


1. The safety of two engine and 
four engine transports when operating 
over land as in the United States is 
essentially equal, both types offering 
great safety when using modern en- 
gines which have high reliability. The 
two engine transport is believed to 
offer relatively greater security in 
take-off and the four engine trans- 
port greater security in cruising. 

2. For a given size airplane requir- 
ing a certain total horsepower, the 
payload, performance, and operating 
costs are all the optimum when the 
airplane is designed to incorporate the 
fewest number of the most powerful 
engines available and suitable. 

3. While not substantiated conclu- 
sively by the data of this paper, it 
should be remarked that airplanes can 
be improved with respect to payload 
ratios, performance, and operating cost 
per payload-unit by going to greater 
size and gross weights, at least in the 
range of sizes of the presently con- 
ceived transport airplanes. 

4. It was concluded from a specific 
example that a four-engine airplane 
must be at least one-third larger than 
a two engine airplane of the same type 


in order to have equal efficiency based 
on payload ratios, performance, and 
operating cost per payload unit. 

5. From the above it logically fol- 
lows that the policy governing the 
selection of equipment by airline opera- 
tors in order to obtain the greatest 
efficiency of operation should be the 
following : 

a. Develop and use multi-engined 

airplanes of the largest possible size 
consistent with the amount of traffic 
to be handled and the frequency of 
schedule desired. 
_b. Equip these multi-engined air- 
planes with the fewest number of the 
most powerful engines available and 
suitable to the size of the airplane. 

c. Note that with the presently to 
be available engines, the optimum 
twin-engine airplanes for payload and 
economy of operation is believed to be 
one using 1500 hp. engines having a 
weight of about 33,000 Ib. gross. A 
four engine transport, to be used on 
routes where the traffic is sufficient to 
fill airplanes of all sizes to an equal 
proportion of their payload, should 
have a gross weight of about 45,000 Ib. 
to obtain an operating efficiency equal 
to the above twin-engine transport. 
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Compasses 
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In applying the error due to devia- 
tion it is important to remember, as 
with variation, that the compass 
markings indicate direction by mov- 
ing relative to a fixed lubber’s line 
representing the head of the aircraft. 
If the compass card be pulled 10° to 
the left or west by deviation, a plane 
heading 20° magnetic would show a 
reading of 30°. 

Thus it is seen that easterly devia- 
tion should be added to the compass 
course to obtain the magnetic course, 


and westerly deviation should be sub- 
tracted, or 
Deviation east, compass least. 
Deviation west, compass best. 


Acceleration and Turning Errors 
A freely suspended magnetic needle 
aligns itself with the earth’s lines of 
force, which dip below the horizontal 
from 0° at the magnetic equator to 
90° at the magnetic pole. 
Turning Errors—lhis error was first 
noted for turns made on North-south 
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courses, and is called the northerly 
turning error. Actually it is Only one 
case of the general problem. If og 
a northerly course a plane turns short 
right and banks normally, the accele. 
ration is to the east and the compass 
will also be banked with the plane, 59 
that the plane of the needle is tilted 
In this position of tilt the compass 
needle will be acted on by the vertical 
as well as by the horizontal component 
of the earth’s total magnetic force 
while at the same time the needle js 
mechanically restricted to effective 
motion in the tilted plane. The needle 
therefore takes a resultant position 
with its north end to the right or east 
of the correct compass course, and at 
an angle below the horizontal less 
than the total angle of dip. 


Acceleration Errors—In turning right 
from north it is the acceleration to 
the east which tilts the plane of the 
needle and causes the easterly devia- 
tion. Acceleration on an_ easterly 
course sufficient to give this same an- 
gle of tilt would cause the same de- 
viation. In other words, turning, 
slowing, or speeding-up cause accele- 
rations, which in turn tilt the com- 
pass. 

In turning left from north, or accel- 
erating to the west, we find by the 
same reasoning, that the needle is 
deflected to the west, giving a westerly 
deviation. In the case of northerly 
accelerations, the plane of the needle is 
tilted up aft and the needle is more 
nearly aligned with the earth’s lines of 
force so that the directive force of the 
needle is made stronger, without cats 
ing deviation. For southerly accelera- 
tions the needle becomes more nearly § 
perpendicular to the earth’s lines cf @ 
force and loses all or part of the direto 
tive force. The same reasoning wilh 
make clear the action of the compasé™ 
on other headings and in other lates 
tudes. a 
We may therefore make a general 
rule covering the action of the coma 
pass under acceleration, whether thisg® 
be due to a change of course or speech 


North Latitude 


Easterly acceleration causes Eastet 
ly deviation; Westerly acceleratiom 
causes Westerly deviation. 


South Latitude 


Easterly acceleration causes West 
erly deviation; Westerly acceleration 
causes Easterly deviation. 


These rules are diagrammed # 
Fig. 1. 
(Turn to page 71) 





I912—Longest overwater flight to date . . . a distance of 33 miles... 
was made by this hydroplane built by Glenn L. Martin. Newport, 
California to Catalina Island. 


BUILDERS OF DEPENDABLE AIRCRAFT SINCE 1909 


THE GLENN L. MARTIN COMPANY BALTIMORE, MARYLAND, U.S. A. 
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1937—Martin-built “China” Clippers maintain scheduled operation over a 
2,400 mile non-stop hop on their 8,000 mile‘ route from the Golden 
Gate to the Orient. 





These luxurious airplanes now in operation 
from coast to coast over Transcontinental and 


Western Airways, are equipped with 


*% 8 Comfortable Berths 


* 9 Deluxe Chairs 


loncer Instrument 


PIONEER INSTRUMENT COMPANY, INCORPORATED * BROOKLYN, N. Y. 
A SUBSIDIARY OF THE BENDIX AVIATION CORPORATION 
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Compasses 
(Continued from page 68) 





Practical Compensation 


In compensating compasses for de- 
yiations caused by adjacent magnetic 
materials in the plane itself a few 
simple rules are useful. Stow tools 
and other magnetic items in normal 
position, then: 


a. Head the plane on magnetic north. 


b. Place athwartship magnets so as to 
make the compass read O. When- 
ever the compass reading is being 
taken the fuselage and controls 
should be approximately in the po- 
sition of level flight and the com- 
pass should be tapped with the fin- 
ger. 

c, Head magnetic east. 


d. Place fore-and-aft magnets so as to 
make the compass read 90°. 


e. Head 180° magnetic. If the com- 
pass is out more than 2° or 3°, re- 
move half of the remaining devia- 
tion by athwartship magnets. 


f. Head 270° magnetic. If the com- 
pass is out more than 2° or 3°, re- 
move half of the remaining devia- 
tion with fore-and-aft magnets. 


g. Now head 0° magnetic and note the 
deviation of the compass. Head 
45°, 90°, 135°, 180°, 225°, 270°, and 
$15° magnetic and note the devia- 
tion in the same way, and make out 
a table of the deviation in ‘the same 
way, and make out a table of the 
deviation for all headings on which 
it was noted. 


h. With the table of deviation as made 
out, plot a curve of magnetic course 
deviations, then pick off from this 
curve the deviation on each 10° 
Magnetic heading and complete a 
compass card or course converter 
for handy reference in the plane. 


For special cases, and for further 
details, see Chapter VI, Air Naviga- 
on. (McGraw-Hill Book Company, 
New York.) 


Other Compasses 


While the magnetic compass just 
described is the only one generally 
Wed in aircraft, there are several 

types, as follows: 


a Earth Inductor Compass which 
Uses the earth’s lines of force as 

field of a generator, the vari- 
able current from which indicates 


the direction. It is not in general 
use. For details see Chapter XVI, 
Air Navigation. 


. Sun Compass, consisting of a 24 


hour clock tilted to the angle of the 
latitude, so that the sun’s shadow 
indicates true direction. Its prin- 
cipal use is in the polar regions. 


> Holmes Telecompass, which util- 


izes the variable resistance through 
the compass liquid to operate re- 








peaters and to overcome inertia. 
For a description see Air Naviga- 
tion, British Empire Edition. 


_ 


. Cathode Ray Compass, which util- 
izes the electron “gun” and screen 
to indicate true direction. This de- 
vice is undergoing development and 
offers interesting possibilities. It is 
also described and illustrated in the 
new British Empire Edition of Air 
Navigation. 





Tooling for Production 
(Continued from page 27) 





engineering, more planning, operation 
sheets, layout, designing and building 
All this work is performed 
by specialized groups that cannot be 
rapidly expanded for short periods. 
There are also practical limitations to 
the amount of equipment that may be 
accumulated and also to the personnel 
that can be concentrated in a short 


of tools. 


space of time. 


There does not seem to be much 
question but that because of the con- 
dition described, it takes longer to get 


under way, however, several things 


may be done to lighten peak loads. 
The most fortunate position is to have 


continuity of business, enabling an or- 
ganization to retain its trained person- 
nel. This alone would cut the elapsed 
time usually required to get under way 
about 25 per cent. Other aids are ad- 
vanced bills of material and schedul- 


ing in proper sequence of Engineering 
releases of parts and assemblies which 
entail the biggest manufacturing prob- 
lems. A sound long range policy for 
planning and purchasing equipment on 
a budget basis is not only helpful but 
essential. Accurate knowledge of 
equipment capacity for making tools 
and fabrication of parts help to deter- 
mine how much subcontracting, if 
any, should be considered. 

A recognition of the personnel prob- 
lem and particularly supervision will 
aid materially. Departments of small 
importance in the past have become 
the major ones and vice versa; some 
have been eliminated altogether and 
new ones have been created. Shifting 
and training of personnel, if possible, 
from within the organization is an- 
other problem requiring study and 
good judgment. 





N.A.C.A. Picnic 


(Continued from page 29) 





physical effect of the acceleration on 
passengers immediately demands study. 
One-half “g” is not considered exces- 
sive for passenger comfort and a cata- 
pult producing this acceleration on the 
above hypothetical airplane with high 
lift device and constant speed propeller 
would reduce the take-off distance to 
1,150 ft. But to get the necessary 
thrust from a catapult to launch a 
plane of specifications similar to the 
new DC-4 would require 3,250 hp. To 
obtain this from an electric motor 
would be impractical and too expen- 
sive for serious consideration. A 
heavy flywheel, however, could be 
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made to store sufficient energy for the 
purpose in about 5 minutes using an 
electric motor of small horsepower and 
cost. 

Since seaplanes are being used in 
long range over water operations, the 
committee has been seeking. improved 
take-off characteristics in their design. 
Work in the towing tank (which is 
soon to be lengthened by nearly 1,000 
ft.) has indicated that resistance and 
manner of take-off are important fac- 
tors. Progressive steps on a hull model 
of proper beam showed original take- 
off time of 58 sec. was reduced to 48 

(Turn to page 72) 
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sec. by selecting correct angle of after- 
body keel. Reduction to 34 sec. was 
accomplished by removing rivet heads 
from the hull bottom. Correcting the 
trim angle cut the time to 27 sec. This 
final reduction is made possible by a 
new instrument developed by the Com- 
mittee and called the trim angle indi- 
cator. Operating on the periscope 
principle, the indicator is mounted on 
the seaplane instrument board to as- 
sist the pilot in selecting the proper 
trim angle for take-off. 

Modern low wing monoplanes with 
their efficient tapered wings are some- 
times inclined to display undesirable 
characteristics at high angles of attack. 
To prevent this sudden stall the lab- 
oratories have developed the “stall con- 
trol flap,” a product of the variable 
density wind tunnel and the flight test 
section. The new flap is of large pro- 
portions, full span and 60 per cent of 
the chord. A series of colored motion 
pictures showed the action of the flap 
in flight tests. 

Self-reproach was felt by many of 
the visitors because they had not 
thought of the simple method found to 
lick “shimmy” in front wheel landing 
gears. As a matter of fact the method 
was derived mathematically by one of 
the members of the N.A.C.A. staff. It 
consists merely of allowing a certain 
amount of lateral freedom for the cas- 
tering wheel on its axis. Full scale 
tests have been made on the W-1 air- 
plane and the front wheel shimmy has 
been entirely eliminated even when 
passing over large objects. 


Cowls that Cool 


A highly practical solution of the 
cooling problem in the N.A.C.A. cowl- 
ing was shown in finished form. The 
new cowl is of the two position, nose 
slot type with one setting for take-off 
and climb and the other for high speed 
or cruising speed. In the low speed 
position this cowl produces the great- 
est pressure differential between the 
two sides of the cylinder that has been 
obtained with any of the many types 
tested by the N.A.C.A. The high 
speed slot produces the greatest aero- 
dynamic efficiency so far found. Cul- 
mination of many years of tests, it 
definitely settles the question of which 
parts of the cowl are built by the plane 
manufacturer and which by the engine 
maker. In the future this cowling will 
probably be built as a part of the en- 
gine, just as a water jacket is part of 
a liquid cooled engine. 

Six simultaneous conferences con- 
stituted the afternoon program with 
discussion on the following subjects: 


(1) Airplane Performance and De- 
sign Characteristics. Lateral control; 
flaps for landing and take-off; stabil- 
ity; spinning; means for reducing 
vertical motion due to gusts; take-off. 
(2) Aerodynamic Efficiency and In- 
terference. Effects on wing drag of 
rivets and surface roughness; drag of 
simple forms; compressibility ; propel- 
ler performance; slipstream effect on 
wing and tail; wing-fuselage interfer- 
ence. 

(3) Cowling and Cooling. Nose slot 
cowling flight research; aerodynamic 
efficiency of baffles; cylinder tempera- 
ture correction factors for flight con- 
ditions; fin design; compressibility ef- 
fects on cowling; cowling of in-line 
air cooled engines. 

(4) Aircraft Engine Research. A 
proposed method for rating fuels ; com- 
pression-ignition engine performance 
under altitude conditions; two-stroke 
cycle compression-ignition and spark- 


ignition engine performance; effect of 
inert gases on combustion of diesel oj]: 
pressures within fuel tanks during 
dives; fuel discharge rates with short 
injection tube; mixture-ratio indi- 
cators. 


(5) Seaplanes. Effect of span and lo- 
cation of stub wing; effect of certain 
changes in hull form; flow patterns of 
water over a flying boat hull; compari- 
son of transverse and pointed-step 
hull; effect of chine flare; scale effect 
in tank tests. 

(6) Rotorplanes. Effect of rotor 
blade tabs on control force; drag of 
autogiro rotor and of complete auto- 
giro; effect on efficiency of decrease in 
ratio of blade area to swept-disk area 
of rotors; effect on efficiency of blade 
plan form; effect of rotor-blade tabs 
on blade twist; effect of tabs on flap- 
ping motion of rotors; effect of tabs 
on efficiency ; effect of blade section on 
rotor efficiency. 
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channel. Accordingly all signals, from 
main beacon and two markers are 
heard in the phones without switching. 

For actuating the indicator instru- 
ment, filters are used to separate the 
three different tones. The 700-cycle 
tone from the outer marker is rectified 
and applied to a relay which operates 
a small lamp at the left of the in- 
dicator. The 1700-cycle tone of the 
inner marker likewise operates a lamp 
to the right of the indicator. The 
main beacon signal is delivered 
through a rectifier to the glide path 
indicator, which has two parts. The 
horizontal indication operates on the 
A and N signals. When on course 
there is no deflection of this pointer, 
but when off course it deflects, with a 
jerking motion either left or right. 
The horizontal indication of the path 
is obtained by feeding the rectified 
1150-cycle tone of the main beam to 
a pointer on the indicator which 
moves in the horizontal direction. 
When the automatic volume control 
is disconnected, the increasing signal 
strength operates the horizontal in- 
dicator as the plane approaches the 
main beacon transmitter. 


The operation of the system 


In using the system, the pilot comes 
within the near vicinity of the airport 
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(within several miles), and picks up 
the main beam by circling through 
the A and N regions. Once on the 
beam, and heading for the airport, the 
approach is maintained by the avoid- 
ing aural and visual off-course signals. 
A height of about 700 feet is reached 
and held until the outer marker beacon 
is directly under the plane, as in- 
dicated by the flashing of the left-hand 
lamp and the low-pitched dashes in 
the phones. The pilot then begins 
losing altitude at a constant rate of 
descent reaching the inner marker 
(9000 feet from the outer marker) at 
an altitude of about 50 feet. When 
the inner marker signal is heard in 
the phones (high-pitched dots), and 
the right-hand lamp flashes, the actual 
glide to the run-way is begun. In 
this method of landing the vertical 
indication is not used, the pilot re- 
lying simply on his knowledge of 
the distances involved between marker 
stations and the run-way and on the 
rate at which he is losing altitude. A 
switch is provided, however, whereby 
the automatic volume control is fe 
moved, so that the vertical indicator 
comes into action. By keeping the 
vertical indicator centered, the pilot 
follows a route of constant 5! 

strength, which is in the form of a 
glide-path whose steepness diminishes 
as the ground is approached. This 

(Turn to page 75) 
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SHELL AVIATION TRUCK re- 
fueling an American Airlines 
“Flagship” at Grand Central 
Air Terminal, Glendale, Calif. 
American Airlines is the first 
transport company to make 
regular use of 100 Octane Avia- 
tion Gas. 





eaten = wpe ene open mn 
ERIE Se Oe Ne eee we tog 


ee ene 


OR YEARS the Aviation Industry has waited for a fuel 

Shell IS first to such as this. It knew that new, more powerful 
make 100 octane engines could be built if the octane rating of available fuel 
aree could be increased. It knew 100 Octane Gas would be the 
aviation fuel answer to greater power...more speed ... increased pay loads! 


available The stumbling block had been the manufacture of the 
commercially! chemical iso-octane in commercial quantities. After several 
Y: years of work, Shell scientists and technicians developed 
refinery processes and equipment which did the job. 
The next step—100 Octane Gas itself—followed. For the 
first time in the history of aviation—100 Octane Ethyl 
Aviation Gasoline was made available—by Shell! 
Shell Aviation Fuels (Octane Rating 73 to 100) and Shell 
Petroleum Products are available at most airports through- 
out the country. 


SHELL a" AVIATION GASOLINE 
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type of vertical navigation is not too 
reliable, because of the many factors 
which can change the signal level 
followed, such as changes in trans- 
mitter power and receiver sensitivity, 
which are guarded against but which 
are difficult to eliminate entirely. 

In the demonstration of the system, 
six or eight passengers were taken 
aloft at a time, and three crowded 
into the rear of the pilot’s cabin to 
view the workings. The operation 
was substantially the same as indi- 
cated in the above description with a 
few minor exceptions, which made the 
demonstration less striking but were 
not significant otherwise. In the first 
place, the lamps on the indicator did 
not light, since their relay controls 
were set for the European system of 
dots on the right and dashes on the 
left, in contrast to the A-N system 
used in this country. This also affected 
the utility of the horizontal indication. 
but had no effect on the vertical in- 
dication, The aural signals were very 
clear and definite, however, and 
in the demonstration, they seemed to 
be used by the pilot in preference to 
the visual indicator. 

The presence of strong north-west 
crosswind across the run-way, a rare 
occurrance according to the authori- 
ties, made it rather embarassing for 
the demonstrators, since they could 
not.complete any landings during the 
demonstration. A considerable degree 
of crabbing was necessary to hold the 
course down the beam, and a landing 
with that aspect would have been 
dangerous. Consequently the plane 
was brought within a few feet of the 
ground and then immediately lifted 
clear. This in no way detracted from 
the performance of the equipment, but 
it did show one of the limitations of 
all blind-landing systems, namely the 
necessity either of portable equipment 
or of equipping two run-ways (pos- 
sibly two run-ways in both directions) 
with the apparatus. to adjust the land- 
ing beam to the prevailing wind con- 
ditions, The other school of thought 
Says, of course, that heavy wind is 
very rare in 0-0 conditions, and that 
complete 0-0 is so rare that the pilot 
almost always sees the ground in time 
to head up the wind before landing. 
With heavy transport planes the latter 
maneuver is to say the least difficult. 

n any event the question of wind- 

rection was emphasized in the In- 





dianapolis tests; and it must be 
answered before the problem is finally 
solved. 


Comparison with other 
I-L systems 


The concensus among many of the 
engineers present was that the Lorenz 
system is not very different from the 
Bureau of Standards System or the 
newer Washington Institute of Tech- 
nology, not at least in principle. The 
method of establishing the guide beam 
with vertically-polarized di-poles and 
reflectors is a departure, since the 
B. S. system used a miniature localizer 
similar to the radio range antenna 
system, And the operating frequen- 
cies of the Lorenz system, are lower, 
33 and 38 Mc. compared with 91 Mc. 
in the B. S. system. These are ap- 
paratus differences only, and have but 
little effect on the operation of the 
system as a whole. The Lorenz system 
has been very carefully built, and the 
consistency of operation of the trans- 
mitters, their stability and interlock- 
ing, and the elaborate monitoring 
system are all improvements which 
will probably be incorporated in all 


future developments. But the same 
weaknesses apply to the Lorenz system 
as have to all previous attempts. One 
is the wind-direction problem previ- 
ously referred to. The other is the 
unsatisfactory state of the vertical 
glide-path indication, which is sub- 
ject to error, and even when operating 
perfectly, not very easy to follow with 
the plane. The fact that the horizontal 
indicator gives but little idea of the 
amount by which the ship is off the 
beam is also a limitation, only partly 
relieved by the fact that the signal 
gives some indication of the amount 
of left-or-right deviation. And the 
continuous navigation problem in 
which the pilot must indulge, just 
when things are thickest, is not to be 
laughed off lightly, 

But the day is not far off, for all 
that, when major airports will be fitted 
with regularly-operating I-L equip- 
ment. Just what form it will take, 
or what new improvements will appear 
to remove the difficulties mentioned, is 
not clear at present. The Indianapolis 
demonstration showed progress, espe- 
cially in the equipmentation of the 
system. But we still wait, in this 
writer’s opinion, for the final answer. 





Lockheed Model 14 


(Continued from page 34) 





system to be equally serviceable with 
the electric operated retracting system. 

In preparing for production of the 
Model 14 we made renewed compara- 
tive studies of structural materials and 
of fabricating methods. As a result 
we have adopted extruded sections on 
a wider scale. In this connection we 
have developed a new economy 
through punching complete rows of 
rivet holes in extruded stringers in one 
operation. These extruded strips then 
serve directly as drill jigs for the 
drilling of rivet holes in the skin. We 
have also found the use of forgings on 
a wider scale to be more economical in 
cost and weight than castings. Es- 
pecially when forgings can be ordered 
for one hundred or more planes at a 
time the savings are appreciable. 

In organizing production of the 
Model 14 we were both helped and 
hindered by the fact that our factory 
was being expanded and re-organ- 
ized. Such confusion as existed ham- 
pered some phases of early production, 
but new buildings and a re-location of 
departments has made it possible for 
us to lay out the various production 
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units in ideal relation to each other 
so the long term result will no doubt 
be beneficial. 

We have gone the limit in building 
up “workable” jigs for all parts of 
the plane. The fuselage jig permits 
twenty men to work on the fuselage 
at once and others are in proportion. 

In the handling of all problems of 
engineering and production design the 
greatest credit for creative work and 
constructive cooperation belongs to 
James Gerschler, assistant chief engi- 
neer; Clarence Johnson, chief re- 
search engineer; Carl Beed, project 
engineer; and Charles Thomas, chief 
stress analyst. Of course we are 
proud of the complete teamwork ex- 
isting throughout the plant from Rob- 
ert E. Gross, president; right through 
to the newest apprentice. By coopera- 
tion, by fore-thought, and by intense 
concentration on the problem of speed- 
ing production from the day the word 
“Go” is given to the engineering de- 
partment we believe that we have 
come a long step forward in bringing 
high speed production to the manufac- 
ture of high speed aircraft. 











Will You Accept A FREE Copy Of Aviation’s 


DIRECTORY OF PLANES and ENGINES 


Just issued. Contains greatest amount of data ever assembled in one book. Gives 
you facts you want to know about Planes and Engines — American and Foreign. 
Answers your questions about Performance, Rating and Design. 


Invaluable for reference purposes, fascinat- 
ing reading for the flying enthusiast, this fine, 
new Directory is yours, without cost, with 
your subscription to Aviation, America’s 
Ace Aeronautical Magazine. 


Here, in one handy, indexed volume are 160 
pages of Pictures, Three Way Sketches, De- 
tail Drawings, Close-Up Photos, Detailed 
Descriptions of Sport, Commercial and Mili- 
tary Planes. Here are descriptions of all 
American planes, many European Planes, 


Engines—and dozens of other valuable 
features. 


Yet this Directory is yours, Free, to intro- 
duce you to Aviation—the liveliest and most 
complete publication of the flying industry, 
Every month Aviation brings you the facts 
you need to supplement your Directory and 
keep you up-to-the-second. Men who want 
to go places in flying depend upon Aviation, 
You, too, should be reading it regularly—and 
by subscribing now, you receive your Direc- 


specifications of all American Planes and tory without cost. 


Check These Features 
® 160 814x11 Pages 


—— | Don't Miss This 
Useful Directory 


@ 95 American airplanes in large 
pictures 


AV 


Aira Past experience indicates 


that these Directories will 
go FAST. To get your 
copy, simply send us your 
glues subscription to AVIA- 
y TION — at regular rates. 

e 15 Large illustrations of basic g Send coupon below with 
ascii ai \\| your remittance and re 
e 90 Full specifications of 90 ff ceive your FREE Direc 
Engines tory. Get this useful book 


Plus—Hundreds of photos, dozens of de- bt ' i} r ight away. Fill out and 
~~ - ‘ihe AvEolEnt-jalote! Dy lL - 
scriptive articles—an Industry Index | | mail your coupon to us 





© 81 3-way outline drawings in 
blue-print 


@ 161 Full specifications of 161 
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ae Ss New York 


Complete Review of 1936 progress— i HAT 1ON 
Pictures and descriptions—15 European NOW. 
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VIN Ksmnelole) oe) Wume) les 


AVIATION, 330 W. 42nd St., New York, N. Y. 


I enclose $4, Enter my subscription to Aviation for two years and send me Aviation’s Book of 
Planes and Engines free. I'll pay expressman 15c delivery charges. ( ) If renewal order, please 
check here. ( ) For 1 year subscription enclose $3 and check here. 


Attention: Present Subscribers 


You may obtain a copy of this FREE 
book by renewing your present subscrip- 
tion. Regardless of when your present 
subscription expires, you must send in 
another PRE-PAID renewal order. 
Your subscription will be extended for 
additional time without duplication. 
Mail in your order and payment today. 


All books are sent out by ex- 
press to insure safe delivery. 
There is a small charge of 
15ce—payable to the express- 
man upon delivery of the book. 


This Offer Good Only in United States, Possessions and Canada. 
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Use RCA equipment yourself. . 
ro 75% of the country’s pee 


| plus most of the e planes using th 
SS 


em! 


® Here’s Operator J. C. Pahl in Control Tower of Akron Muni- 
cipal Airport, using RCA Airport Traffic Control Apparatus. 
RCA also makes radio equipment for planes, which give you 
RCA ALL THE WAY radio—from airport to airplane. 


Wo Luda hove 


LOW CEILING!” 


.--RCA Aviation Radio 
Equipment carries these 
warnings that save lives! 


An hour to go! Then you'll be home. 
The sky is clear, weather perfect for 
a perfect landing. Then, suddenly, 
your radio brings youa message from 
the airport. “No landing here...low 
ceiling!” You’re told where to go to 
land in good weather. And thus radio 
makes your flight safe—prevents dis- 
aster at the end. 

Because RCA Aviation Radio 
equipment is so essential to safety— 


because it means new convenience to 
flyers, it’s used by four out of every 
five American airports—as well as by 
most of the ships which use these 
fields. And this almost complete 
preference for RCA is proof that it’s 
better! 

For much less than you think, you 
too can enjoy the feeling of confi- 
dence that flying with RCA apparatus 
gives. Ask us for details. There’s no 
obligation. RCA makes all types of 
aviation radio equipment—both for 
planes and airports. Write today— 
and find out how inexpensively you 
can have the benefits of aviation 
radio that’s RCA ALL THE WAY! 


ft fvidlon Reddo 


A SERVICE OF THE RADIO CORPORATION OF AMERICA 


RCA Aviation Radio Instruments are sold by AIR ASSOCIATES, INC., Glendale, Calif.; 
Chicago, Ill.; Garden City, L. I. . . . or write direct to Aviation Radio Section, RCA 
Manufacturing Company, Inc., Camden, N. J. 





General's experience in devising 
tires for the army, navy, prominent 
airlines and plane manufacturers will 
be helpful in successfully solving 
your tire problems. An opportunity 
to discuss your particular needs will 
be appreciated. 


GENERAL TIRE & RUBBER CO. 


4, AKRON, OHIO, U. S. A. 
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MORE POWER AND HIGHER 
CRUISING SPEEDS WITH 


Mi AYN ARD DI CESARE Precision Machining of Aircraft Parts 
”~ 
With a plant equipped with the most modern machinery, such 
as the internal grinder illustrated above, Govro-Nelson is pro- 
oR PELLERS ducing for leading makers of aircraft and automotive engine 
parts a grade of machining work that, in both finish and 
accuracy, is second to none. Try us the next time you have 


experimental work or small lots of parts requiring fine machining 
to close tolerances. 


@ Available in Automatic Controllable- © Write Us Concerning Your Requirements 
Constant Speed and Adjustable Pitch— 
Solid Steel or Aluminum Alloy Blades. THE 


Ste sen tne, seater one Or GOVRO-NELSON 


tion and lengthening motor life. Increases COMPANY 


of speed are effected from 5 to 25 miles 
1931 INE 
per hour, with no increase in fuel used. 931 ANTOINETTE DETROIT, MICH 


Larger air streams are directed under the 
plane’s body, making the ship respond 
better to controls. Engine temperatures 








Roiaaiek <tpetbon, teamateg soxsae BEECH AIRCRAFT CORPORATION 


wear, and saving money. This propeller 


gives you a larger “bite” of air, adding Congratulates 
extra horsepower to your engine. It is 


lighter in weight, reducing “nose-over" Harry A. Hammill 
e 


hazard in landing. 
Texas Beechcraft Distributer 


MAYNARD-DI CESARE Because of his energy ond 
application he has average 

PROPELLER CORPORATION | more than twenty thousand 

Milwaukee County Airport dollars ($20,000) per month 

ROUTE 365 CUDAHY, WIS. sales volume in the merchan- 

dising of Beechcrafts within 


PROPELLER AIR CURRENTS his territory this year. 


ORDINAR 159 With DI CESARE BLADES Capable and energetic dealers who 
© Both types of propel would like to handle the most complete 
wee soy th line of efficient aircraft are invited to 


Approved Type Certifi- . 
cates, and will be ready request details of open Beechcraft 


for commercial use for 


70 to 330 H.P. engines territories. 


~~ |] BEECH AIRCRAFT CORP. 


6411 EAST CENTRAL 
WICHITA, KANSAS, U. S. A 
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Examine 

these 
McGraw-Hill 
Books 


for 10 days 
on approval 


Warner’s Airplane Design 
Vol. I-PERFORMANCE 


Fully revised second edition. Covers those phenomena existing 
under steady flight of an airplane. In this field, it presents the 
basic aerodynamic laws, phenomena, and collected data and the 
efect they have upon airplane performance. The treatment is 
noteworthy for emphasis upon practical applications of aero- 
dynamics presenting data and methods that are invaluable to 
airplane designers. 653 pages, illustrated, $6.00. 


Chatfield, Taylor and Ober’s 
The Airplane and Its Engine 


A sound, clear and simple discussion of the fundamental prin- 
ciples, construction and capabilities of the airplane and its engine. 
Written for all interested in the function of airplanes in modern 
life, the book strikes a mean between the technical and popular 
exposition, founding all explanations only on the basic principles 
of physics involved. 401 pages, illustrated, $3.00. 


Wood's 


Technical Aerodynamics 


A simplified, practical treatment of the aerodynamics of airplanes, 
covering the basic principles of airplane flights, and emphasizing 
reliable technical data and their use in making calculations of 
airplane performance and stability. 330 pages, illustrated, $3.50. 


Younger’s Structural Design 
of Metal Airplanes 


A complete guide to modern methods of designing all-metal air- 
planes, from general requirements and factors of airplane design, 
and design procedure, up to the latest developments available on 
the design of thin sheet metal airplane construction. 334 pages, 
illustrated, $4.00, 


Hf McGRAW- HILL 
ON- APPROVAL COUPON 


seuraw-Hill Book Co., Inc., 380 W. 42nd 8t., N. ¥. C. 

In 10 > the books checked for 10 days’ examination on approval. 
them o 22) will pay for the books, plus few cents postage, or return 
ten. (We pay postage on orders accompanied by remit- 





O Warner—Airplane Design, Vol. I, $6.00 

O Chatfield, Taylor and Ober—The Airplane and Its Engine, $3.00 
0 Wood—Technica} Aerodynamics, $3.50 

0 Younger—structural Design of Metal Airplanes, $4.00 


Name . 








ks sent on approval in U. S. and Canada 
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Pick the Drill 
to Suit the Job 


—and watch costs drop and production and maintenance work 
speed up. No matter what the job is—there is a Black & Decker 
drill definitely designed and powered to do it quicker, better and 
at lower cost among the 20 models (in sizes from %%” to 144”) in 
the complete line. Ask your Black & Decker Jobber for a demon- 
stration, or write for the new Black & Decker Catalog. The Black 
& Decker Mfg. Co., 738 Pennsylvania Avenue, Towson, Maryland. 
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EXPERIENCE = BUILT 
AIRCRAFT Communication EQUIPMENT 









Born of actual flyizz experience, ee NEW ——, AT LAST A COMPLETELY 


















intense research, and specializing 
Learadio offers a line of practicable LOW-COST RADIO AUTOMATIC ANTENNA REEL— 
radio communication equipment for Electrically operated. Reels antenna “in 
sient every, jatpvidnal requirement. DIRECTION FINDER and out” automatically. Weight 13 Ibs 
‘ore you decide on any equipment uae , ; ’ . ' 
be sure $0 et detailed information Anti-Rain Static Shielded Complete ready to install... $198.00 
about Learadio. isop (For further particulars refer to Learadi 
SPECIALLY DESIGNED LIGHT. | A highly-efficient, practicable in- Pel -aradia 





T AIRCRAFT RECEIVER—Singl strument. Combines I[earadio 
at tree KC) radio for light anes. R-3 receiver and specially de- A TRANSMITTER OF MAXIMUM 
Ideal for auxiliary service. Weight 154 lbs. | signed loop so arranged as to FLEXIBILITY AND PERFORM. 


No trouble to install. No ignition shieldin operate as a direction finder, in- 
Ro bl tall. No janton sheng | ope a & dustin Foc. oT ANCE 30 wats output. CW, MCW 

















teries. Ready to install....... Price $89.50 | cator. d P 

(For full purticulars refer to Learadio R-1) iain anaadinds $ 0 an hone Frequency range 2900- 
OUTSTANDING PERFORMANCE — A ready to install 335.5 6500 KC. Complete ready to in- 
three band receiver (200-400, 550-1500, (For complete sepetiogians refer to "AAS A SS oe $388.50 
2800-6500 KC). Weighs only 5} lbs. For Lcorene LK-S) (For specifications refer to Learadio T-30) 











operation with the T-30 transmitter. .$112.00 


For operation with its own receiver dyna- Wire, Phone, Write LEAR DEVELOPMENTS, INC., 


is ake 86 hed $136.50 
(For complete specifications refer to Learadio R-3) 123 West 17th St., New York, N. Y. 
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Theres news in the advertisin g pages 


@ For the latest news of the products which are con- 


tributing to the rapid growth of flying 








Read the advertising pages of Aviation 
° in this and every issue 


Products advertised in Aviation are reliable. 


Write advertisers for further information. 
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ACARLOAD OF RYANS 










We have received and assembled a 
carload of high performance Ryan 


S-Ts. 


in the East is responsible for this 





Enthusiastic acceptance here 


wholesale order. 


Pilots throughout the East have gone 
mildly mad over the most beautiful 
sport trainer ever offered at any 
price. Dealers have accepted it be- 
cause they can expect real service 
‘from us. We expect to order another 


carload soon. 


Distributors of RYAN & BEECH- 
CRAFT airplanes, JACOBS and 
MENASCO motors, and STANAVO 






“BOY...WHAT A BEAUT! LOOKS 
LIKE SHE STEPPED RIGHT OUT OF 
THE FOLLIES!" 








“YEAH...AND SHE'S 
A HIGH FLYER, TOO!" 
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@ Any way you look at it, this Porterfield cer- 
tainly is, as the boys would say, “a pip”! Neat 
fuselage. Sleek lines. And a finish that would put 
any beauteous star to shame! > But snappy, color- 
ful looks are only part of Porterfield’s idea in using 
Sherwin-Williams Aircraft Finishes. There's plus 
protection and preservation in these highest qual- 
ity dopes. They keep fabrics drum-taut in heat and 
cold, in wet or dry weather. They stand up under 
all the conditions of an airplane’s strenuous life. 
They are economical in application as well as in 
use. (A “must” when you're making—and flying 
—low cost planes!) Get the facts about these 
finishes. Write the Aeronautical Division, The 
Sherwin-Williams Company, Cleveland, Ohio. 







aviation products. We maintain sta- 
tion equipment for the repair of 
JACOBS and MENASCO motors. 
Our completely equipped repair shop 


is always ready to serve you. 
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FLYING fam 


WORTH BEACH AIRPORT ‘Paap! 














JACKSON HEIGHTS, N.Y. 
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Opex Q-B Clear Nitrate Dope 
Opex Q-B Pigmented Dope 
Opex Dope Thinner 

Red Oxide Metal Primer 
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Opex Aero Enamels 

Gas Engine Enamels 
Airplane Spar Varnishes 
Opex Polishing Compound 


SEE THE SHERWIN-WILLIAMS FINISHING ENGINEER 










SAFETY ? 
WITH IRVINS 


Have insured lives for 20 years. 
Over 1500 lives saved in emergency. 


Hold all records for high and low altitude 
jumps. 


@ Adopted as Standard by over 40 governments 
including United States and Great Britain. 


Can you atford to be without an IRVIN? 
@ Manufactured Exclusively by... 


IRVING AIR CHUTE CO. INC. 1870. JEFFERSON Avan 


Factories at: Glendale, California — Fort Erie (North) Ontario —- Letchworth, Herts, England. 





MENASCO MANUFACTURING CO., 6714 MCKINLEY AVENUE, LOS ANGELES, CALIFORNIA...1N ENGLAND: PHILLIPS AND POWIS AIRCRAFT, LTD, READIN 


VISUALIZER MAKES CORRECT 
B*A*SQ AIRPLANE WI PLANE REFINISHING EASY 


IS LIGHTER, STRONGER A 
Now you can quickly determine the correct colors for 


CLOSELY Wi your plane! The Berryloid Colorgraph Visualizer shows 
how —actually displays 190 color combinations of long- 


lasting Berryloid Pigmented Dopes as they'll look on 
the plane! See the Berryloid Visualizer at your repair 


FACTURERS base today. Operators may obtain them through Air 


Associates, Inc., or their jobbers and retailers. The 


OMPT ATTENTION. cost is five dollars. 


TON SEARS COMPANY, 65 BERRY BROTHERS 
H STREET, NEW YORK CITY. PAINTS © VARNISHES ¢ ENAMELS « LACQUERS 


DETROIT, MICHIGAN * WALKERVILLE, ONTARIO 
































AVIATION FOUIDMENT & EXDODE ¢ INC. 


Cavite Apncnrss: AVICLIE! 
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Arthur Brisbane 
a 


Phone: Santa Monica 642-60 
Everyone knows McKeen—They learn about flying from him 





TODAY MARION McKEEN says: 


Arthur Brisbane was right. ‘Much depends on 
how you are taught." | have always specialized 
in SAFE instruction. Today, with many more of 
my students flying than when Arthur Brisbane 
wrote his comment five years ago, all McKEEN- 
TAUGHT pilots are alive—and flying. 


MARION McKEEN, Aeronautics 


Crover FIELD —SANTA MONICA — CALIF, 


said... 


All types of flight training 
and charter work. 











At America’s Foremost uN School of Aeronautics 


OUR TRAINING WILL — 


~ SAVE YOU TIME... 
/ GET bg ln aly 
‘ / MAKE MORE MONEY... and is 
UNDER PERSON VISION 
P OF MAJ ¢ C Seamer. PRES. ¥ THE BEST YOUR MONEY CAN BUY 


." Send this ed with your age, name, address and course interested in for information and catelog 








FOUR two-year courses (96 weeks) lead to Bachelor of Science 
need in Professional Piloting, Aviation Operations, Aviation 
rome ics and Aeronautical Engineering. 
os IRTEEN TRAINING PLANES are on the flight line. They 
used in giving a systematic course of professional flight train- 
ing which prepares graduates for airline flight 
operations. Requests from airlines for flight 
Accredited by the graduates are exceeding the number available. 
tendant Ya 58,000 hours flight instruction have been 
given, 650 hours now being flown monthly. 
THE FACULTY of 33 is composed of 
specialists in the various fields of aviation. 
AN ENROLLMENT of 241 resident students 
for the 1937 Spring term. 
On its 100-acre airport Parks has 14 build- 
ings with a total floor area of 2% acres de- 
voted to school purposes exclusively. 




















PARKS AIR COLLEGE 


Offers COLLEGE AND PROFESSIONAL TRAINING Majoring in Aviation 


DORMITORIES AND DINING HALL ON THE FIELD. 1434 
graduates, 

Graduates are being placed prior to their graduation. 74 per 
cent of graduates enter air transport operations in North and 
South America. 

At Parks you train for aviation IN aviation. Parks is recognized 
as the training division of the industry. Ask any one who is in 
aviation. You can expect more at Parks and still be agreeably 
surprised when you come. 

The new 60-page catalog gives complete information. Send for 
it. It is FREE. It is packed full of valuable information. A 
letter or post card will bring it to you. 


FALL TERM SEPTEMBER 27 


PARKS AIR COLLEGE 


787-AV Cahokia Rd. East St. Louls, Illinois 















Lead to 








258-5-7 W. 





positions: Mechanic, Radio 


* TEC Cpeien,’ Mansger, All Airline WARREN SCHOOL OF AERONAUT ICS 
Courses 


Operations. Ask for catalog 137. Ten years’ successful 
manuf 


qualifies men for IM- ARE iN DEMAND 
PORTANT aviation ground We train you—Free Placement 


STEW AIRLINE ENGINEERIN AIRPLANE MECHANICS 


idest in the West 


the air- 
world. 


operation 
m center of the 








Government Licenses plane 
STEWART TECHHICAL TRADE OCU OOl 4. LOS ANGELES - - 238 W. (sthSt. 











Planes, Engines and Parts For Sale—Products—Services 














Planes, Engines & Parts 
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WACO 1936 Custom cabin Jighes, flares, bank 
~ and turn, climb, clock, r.dio, pants, steel prop, ;,; 
































































































































“Classified” INDEX 


July, 1937 


PLANES, ENGINES, VARTS FOR SALE 
Advertisements in this classification are na. 


bered (en of last line each ad) for imdeging. / 


a 


as 


STINSON TRI-MOTORED T. New 194 
ust relicensed. 3 Lycomings R680, 215 Hp 
ings recovered, propeller etched, A-1 condi. 


tion. Air wheels, electric starters, 

ing lights, bonded for radio. pe = 
or trade. Can finance. Adams, P. O. Box 1177 
Hartford, Conn. No, 16 





“NEW AND USED Taylor Cubs for sale easy 









































large tanks; 5-place; Insignia. blue with cream ; Phamas, Gokers) ......0ccccccec des 14, 29, 61). ips i : 
wim. "225" Jacobs; 1 year ald. 160 hours” “Planes by Make: CO ES AES Conjeteiiade toe scale heehee 
Never scratched; priced to sell, cannot be told A ‘ 22. 44, 16 Miami Beach, Florida n Road Bldg., 
from new ship. Dixie Airways, Inc., Shushan a ie ad deal al ast Aah y OE : : No. 17 
Airport, New Orleans, La. No. 1 American Eagle ........scsscerccesscsess 4 SAVOIA MARCHETTI, 5 hours since major, 
ON EGP CEP EOC ere Lee 57 new bottom and sides, n : ' 
PARKS AIR COLLEGE OFFERS—5 place J-5 —aeechoratt 33 67,88 Heywood air starter, new pontoons, jan i 
Lockheed. With or without newly: overhauled = eee en : licensed, guarantee this ship to be in’ firse Class 
J-5 engine. Equipment includes Goodrich air BATA cosccsccccccccccccreesseccercess 21, 57 condition, no trades. Raymond V. Green, 
wheels, speed ring, rate of climb, electric or 0 Ae acer prop ee Pree Pater ee 57 Fulton, No. 18 
hand inertia starter. Licensed 16 1938. Red EN Ee ET ACI: Linke Sep Roe Te 74 —ntiaiaags 
Fuselage, fin and rudder; Diana cream wings, Commamaiates 38 WACO F-3 Jacobs 225 h.p. Breeze shielded motor 
ee SS Serer aaa aa only 150 hours. Hand rubbed finished like new, 
disposal. Write, wire or phone for further Curtion Bipline .....ccccccccoscossesess 34 special paint, two extra wing tanks 12 gallons 
particulars. Parks Air College, Inc., East St. OS EE EPR Re Se ed 5 each, nating, lights, pants, special instrument 
tae, a No. 2 te Rie Not dears B Dahdie scik Ae 2 te all Bae ng panel, new Kollsman sensitive Altimeter, new 
Ae ree S$, 16, 21, 37, 38, 43 S oesy Gye Compaes Nar peak indicator, 
4-PLACE BS Kinner Bird. Airwheels, brakes, Flamingo ...-..-0+-+0+0eeceeeeseeeeeeees 88 ae Mrel’ Cockale’ cone he 
duals, starter, ship relicense, engine majored. UNE owikhs.g 0si0.0.0 Ses sula gate dupes sae. nge Ship jiecal for cranemiesie.  Plaes ae 
— F. Herrington, 209 E. Mifflin St., Mase, SE er rn en one pilot only and always hangared, never 
is. 0. 3 (OST EI icr tss See ot on Same 42 comenee, bd on your own letterhead. No 
OX 5 AMERICAN EAGLE less than 300 hours Goo Boo «--.+e. 00.0000 0seeeseeeseeee ss + -Gitgee Ge NY 67 Hon ee 
ime. 3 . 
able motor mount. Have new Winchester td ecobites holed kahit ae A oy z 1935 WACO CUSTOM CABIN, 320 HP 
ode eet Gun, single selective trigger. CMM: o-ceccccccccceecccsescsscsscccccod Wright, just majored, controllabh aoe 
20 ga. Value $100.00. Trade for aircraft AA lat et Fas IRE PERE OE PTET 58 propeller, 95 gal. gas tanks, landing lights, 
engine, instruments or parts of equal value. Lockheed 2 26 flares, Lear radio compass, Lear receiver, Sperry 
Amsterdam Flying Service, Inc., Amsterdam, couche nelgto: MALS acrid Lees ee the tale ell dh ei Horizon, directional gyro, Kollsman, sensitive 
Me es No. 4 Lockheed (Miss Streamline) .........+-: 10 altimeter, bank & turn, manifold pressure, 
DRE Soca s bined das oat sersverepesee ae | generator, starter, Jaeger Chronograph clock, 
EPPS BI-PLANE D.H. motor. Price $450. total time 410 hours, price $5.500.00. Walz 
oper wis s for Travelair 2000, also other SEOs sine s5sioes Kees 13, 18, 37, 67, 8 Corporation, Central Airport, Camden, N, J. 
parts. Ben T. Epps, Box 1097 Athens, Ga. No. 5 its ikccaeevedacaswtrness 36, 65 No. 20 
CURTISS ROBIN SEAPLANE just recovered. I, oc a hd ob Cr a ews 6 ORR OS Ore 38 FAIRCHILD K.R. 34 J6-5 Just relicensed. 
Battery, electric starter, lights. Joe Grant, Io hie coke ro ocinc oy dw nee teow 30 Never Cracked. Challenger OX 5 need hangar 
Middle River, Maryland. No. 6 Robin 6. 27. 38 space for new large ship. Priced for quick sale. 
; Brian (ameter ee ee Wilson’s Flying Service, New Kingston, 
STINSON TRI MOTOR: Model U, in A-1 on ea oie oS No. 2 
i condition, equipt with latest t 600-watt DNVOR MAPONOE (oie ccc ccc dicvccneerse 18 
a public address system of ceniaah’ audios and os oh eo een . 88 AERONCA C-3 Master 1936. Extras. Re 
By, tone. Exceptional money maker for right patty. s 5 licensed to July 1, 1938. Motor majored. ike 
H Present owner has other interests. Will sell ca pasa Glee age Ale Pa gates » new in every respect. Priced at $1,075.00 
4 f bargain or trade for high grade cilia pice Boa a ere 7, 9, 16, 28, 32, 48, 57, 63, 70 Lester J. Sipe, Box 118, York, Penna. No, 2 
a ee a. Aviation, 330 West 42nd St., New NE. Ch diicsocvc re sh cinccorne 17, 34, 38, 76 FOR SALE: Gee Bee Model A, just relicensed 
R Z ty. No. 7 I ry ee re TT ea 39, 76, 88 and refinished, less than 300 hours. Arto 
Pe FAIRCHILD-KR31 OX 5, Rebuilt December, ee 1, 19, 20, 31, 38, 42, 57, 81, 88 et, TaEeY, ae. a = 
i pees aniren, Bn i Stearman Whittelsey Avian .....-ccccrecccesscsess 27 c2ssories. Aviation Service Company. Inc. 
Ww. . 
Massndeet, Macs.” avid Reub. Plane Parts ...5, 33, 29, 32, 37, 41, 60, 76,88 ©: 0. Box 52, Hartford, Conn. No, 23 
Engines and Parts....14, 23, 25, 27, 35, 37, TAYLOR CUB Brand new, ordered but not 
TRIMOTORED STINSON AIRLINER; Model 60, 61, 63, 68, 75, 76, 81, 88 delivered. Can furnish as } ify. Will 
. d ER; , ’ p 9M, , 7 you specify. 
ze Complete equipment, just relicensed by PRODUCTS: consider your car as part payment, finance 
Department of Commerce for one ear. Noble ee os. ileus: agg I. Walter Sell, 566 Vine &., coe 
: 4 . 4 tai hale ashington, “Accessories and Supplies. .23, 54, 61, 81, 89 cows, 58. : 
D. €, 0. 9 BOONE na neeeerecesess soerees oys¥ess *, {7 ENGINES AND PARTS for sale. Liberty 4 
FOR SALE: The famous Miss Streamline of anne eiens PtSSeteALS es Ht eres 4s 88 48°79 h. p.; Hispano E 180 h. p.: also quantities of 
General Tire and Rubber Company, with all tae ee Pratt & Whitnev. Wright, Curtiss and Pa 
equipment, has 5 wing tanks, 15 gallon oil BS Ro ee eee 71 engines. The Vimalert Company, Led. # 
canoe. Motor 1150 hours since majored. Hangars, Portable .--..........0+0+ 53. 50 Garfield Ave., Jersey City, N. J. No, 25 
eneral Tire ubber Company, Akron, Ohio OUP NOINGD: 6 16.6000 caecowenesee vse 66, 76 ppesse as 
c/o Ray W. Brown . aii hone inn pemmnmnsedvl 64, 85 | LOCKHEED VEGA, 6 place Wasp. Eagioe 
y = No. 10 Parachutes a RS ES a RS eS 61 ae am. Beter, sed compare airplane, fe 
LOENING COMMUTER J-6-9D. Latest one Se eee Ae uilt short time back. mall amount om 
ile. . OY Ss <n acwin oS llg adie aaProonee b irline. B in. 
out. a [a] a see Be ie Se ea ete i ae 69 Municipal Airport, lan. T 7 No. 2% 
Motor t j 3 1 ; “yr 
po fam _saatgoed $2500. Douglas Burton, cea CHALLENGFR. ROBIN, A-1_ condition $75: 
; See Classification and/or Numbers as follows: Whittelsey Avian. just rebuilt and ma ait 
MONOCOUPE: 125 B-5 Kinner: licensed until a Spe FI Rie RE eet $800: Fairchild 22. A-1 condition $1250: Fait 
April, 1938 347 hours total time. Motor and Flying Instructions ......... 52,68, 84, 86 child 21, majored and perfect shave $11 
chip in excellent condition; black and silver oo — eee ae a 41. 54.78. 81. = a “3 ot ye age ge me 
500. . WwW. : Y : epairing ...-.eessceeees 1, 54, 78, 81, 82 obin, and other_barts. ircraft 
J Barnhill, Owensboro, — .. TE anaes 54, 58, 69,'61, 70, 74, 81 Flushing Airvort. Flushing, L. I. No. 77 
° eon pape eptee ones 62, 67, 72, 77, 83, 87 ; SRG 1 Sti R 
- LAMBERT MONOG LIS & ain:d Was sd'n- 6181S Sis io 80 Be 6 RES 81 935 SR-6 privately owned Stinson eliant 
Ef No time since top ae. 200, total P ge 0 NC-15122, $5.885; cost nearly $9,000 wid 
RCA radio recéiver. Ship " private Samet pg nh extras, including standard  ingerustente ror 
; Excellent condition. Bargain sk $2 Sos _. See Numbers as follows: Pie Kollsman sensitive altimeter; ,Smich oo 
. i Ad »9VU. " . . Hare, 
Airways, ‘Airport, Akron, Ohio. No. 13 TRADE: fable Bropelter A oe ce Oe ged 204 
AIRPLANES, Motors, crackups, OX-5 ships $9000 te 98 follows: ‘ cream finish with matching red leather whet 
up. Terms. Complete Directory with full ED sect dteee Bine sterv; purchased new from Stinson, age 
iy criptions, Owner’s price, name and aadiees a aoe ae 56 pi car — — } J “Cost used for 
cents postpaid. es . maintained without regard for cost; 
Athen, Ie. te oF nee ——, Foye sh WANTED: personal travel only. M. Reynolds, 502 Some 
ia . See Classification, Dearborn St., Chicago, Ill. ae 
1936 FAIRCHILD 24 three place demon- 
derasor Watner ‘ P POSITIONS VACANT: NEW AIRPLANES $25.00 down, 297 
equipment cost Piae tek deen and ote See Classification. ments. 7:00x4 Air Wheels with hubs. se 
Factory will sell’ for $5,000 i. — 292 aa ; per set. Propellers, $2.98 up. Sect 
Memphis, Tenn. ie: > ea 74 adel rd SERVICE: information. Universal Aircraft, Fort No 9 
——, 
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Copy for Classified Advertisements in the 
August Issue Required by-July 19 


—, 








o 
































$. 2a ee... 2... kd ee ee 


Pe Fond 


FS / S299 | Fess |) espssres< | 


ye 


eFis | Sores | 


































































































Planes, Engines and P pia 
" anes, Engines and Parts For Sale—Products—Services “ 
931. eens Continued from page 84 ervices 
HP. REARWIN SPORTSTER, 90, Brand : 
‘ f é » DL new. Un- AERON 
condi- delivered. Will trade automobile and finan sei CA C-3: Demonstrator. 
D ce d Excellent con- 
land. . Can furnish ship as you i ition. Purchased new Octob 6; 
balance y' specify. : ober 1936; 130 h 
ie L Walter Sell, 566 Vine Street, Johnstown, ny aaa a ae two doors. "A bargain 
Pag Pa. No. 30 Cleveland, Ohio. spare ae 7; 
,, easy 
Thm 
TRAVELAIR 6000B. 875 Hours total. 2 
Bidg., since major. Licensed to October. Good _ Products 
No, 17 
dition and pseedr MoE - pee cash. Air 
— Cruisers. oe unicipa irport, Colorado 
= Springs, Colorado. No. 31 mone 
st fe —— 
t Class 
yd KNOW Ai 
Green : ircraft. Every type. Names, Dat 
No. i BETIORED STINSON 7, £2:50%20.,, Fall Records. "92 pictures, $1.00.  Blondin Chart 
Be ht flying, flares, etc., ” , Los Angeles, Calif. No. 4 
many extras. Will consider 1 Waco: meg 
| motor . 5 aco—Steéat- : 
e new, Oe trade. Also for sale ¢om- BLIN 
¢ 5 tail group uncovered D F : 
alien Oa group complete uncovered. red Js Wago roe Eat Bt Thheoey and Practice by 
ronan ae for BS Ryai.. J. O. Dockery, Clarksdal amar an I .is the, world recognized 
icator, Miss. nip Nv. 33 should Pe a Ga Sy : very, aviator 
cao D. yong hese . -00. aylor ’ 
pe ntonio, Texas. No. 46 00 
wo 
ge Pia tiee Beochceals equipinent, 725 | ILE Cameras * you,can become 
eta i iohts. 
8 0 ee Maes li 
No. 19 A pe et Ee approxi- EASTMAN HAW 
, rice ,000. ir Tavel d KEYE AERIA 
, ro Sule, Inc., 9835 Yorkshire Road, Detroit, rg Seas p Beng, comntse?. ze ag om ges 
. 0. 33 fat . Two magazines each holding 24 
siphes, plates, 4x5. Very cheap. Henry K. F 
Seth 2227 N. American crest, Phila., pt 
pressure, CURTISS 3-place Biplane 150 H.P do 0. 47 
1 clock, dition. Bargain $350. N. Grod q 2162. va 2 r 
wat &., Erie, Pa. oe noPlae Dope 
'No. 20 
—— DOPE, ACETATE, C 
licensed. SERIES ; » Ae » CLEAR; good ; ' : . 
bana Sr ee ned Tnessia one thene-cions out no, — aon a gallon = nee Los Angeles Metropoli an Airport 
ick sal 4 - Sy. io shielde : ” . Americ S il a. . 1: 
~ 2 “4 me plugs os ook ; Hamilton Steel Propel- Penna. ican otreet, a NOW aviation 1s within the reach of | 
No. 21 tert penndicioned. Snyder Aircraft Compens, = everyone! This enthusiastic semi-mili- ° 
— Gal Aleport, ‘Chicago, fil. pony, Floats taty organization was incorporated to 
Lil eliminate high training costs...advance 
a5. Pe Fi AIRCHILD OATS comet U0 Gee: aeronautical training...advance a plan 
- sodion. r afe motor, ay ics ent EL Sem $500. f. 6 need repair of study for members to prepare them 
| Navy Yard, S.C. Re. — Charleston Airport, Chalk, 368 N E 57 St., Miami, Fla. ats. mo - for future army and navy pilots...train 
ini 3 those not eligible for Government 
a oi Hangars, Portable service or reserves...offer facilities of 
eis $7.50, BG4 tly peg s each, tubes ane gr ange hangars... . furnish 
po il SE Mipeece he. Lae Angle, Cale, DTYSDUAL BAIGARS— ‘The cannes wo tow pm cael Maat cou oar 
"sone Nos  Soesteente 0 comoles, loned Spe taining, ground, mechanical and air... 
soi Mn * 4 4 ged + it. gs that active members may 
berty 40 WACO U. I. C. 1933, radio, fl : ave the use of army and navy, as well 
pets of $1000, Ox oft? Challenger — < od Parachutes ya! Sate _semageng: securing and main- 
"pda a; OF Robia, sus ,overhauled, $90; es taining licenses at about one-third their 
3 lenis Cots Io bal aplanes, price me present costs. 
No. 2 4 , 200 -hrs. ° 
ary, oi Cracked Porterfield, a 400: oo PARACHUTES bought, sold and ser- Tak = 
_ Engine. with ship, Term, $609, damaged floats go Tenn Isloed Nay Rogeovel Wists, Seems, rae at nee 
lane, ft Airways, Inv, Waterville” nei one-third down. Ba, We No. $1 ment! Complete details of aims and pur- 
oa, ie 4 . Maine No. 38 = and when a squadron will be organ- 
sans 5 ized in your city will be sent upon receipt 
= ss oa - Services of your membership application. Your 
on $750: ust KX-6 TRAVELAIR—2000 in th money will be cheerfully refunded if request- 
wm may. Licensed ill April, 1938. Detachable. Flying Instructi 0 Within Sve deyh ele memeng member 
: Fait Ount. ° i ; 
sitar ak in, Fs, Se sew C2 2. 
. ; 0. 39 * 
erage eS 
ts LEN DERE betes enw coveeae (ORESENT COSTS@ 
ale : each week, . 
Relist 6 hours oa aw ship condition less than gg Wn Be “Or Bong chy Bus, —¥ tl c and — 
. u r 
vo plos rg Kes Bid rade. Fader D a Toon, Service i mY 4 cape Bennet ‘Air 
5-1 &-, Detroit, Michigan. No. 40 New Jersey. Free Kn Tigges * ere, 
c, red a0 — 
her upbol 
ees of FOR SALE, w INSTRUMENT AND NIGHT FLYING _In- 
See ME rns weet wi ts, See ag Eat ki wiae 
; 7 a 4 ica, Travelai os . fe ubs. i 
542 Soot Wing in 24 We are equipped rates Ps pon McKinley Airport, Ceasen. Olle. ai 
. i c any No. 53 
No, % - L. Aircraft es affives in our factory. 
ae ny, Vermilion, Ohio 
CA: No, 41 Sales 
nd 25¢ fo } 
ort Wort. WACO EA 
No. 8 1934 D ‘ STERN AERONAUTICAL CORP.— 
landing Delux _ cabin Jacobs, Shielded, hangar service. Mobilgas and Cre iol; air 
Demon ets: ceptional buy; I . 
a Amphibian "3 140 hours bedi Fairchild 1936 _ for charter and sightseeing. Also 
v 0, 3 chairs, -! Kym ; Fokker ae Lycoming Sales and Service. Airport, 
tddell & 'Smirh ; seats, licensed. oe ee 
City Aitpore, Beooe tas. aaa coeteoks earns 
. 0. 42 
— | (Se 
— Wanted 
‘SON _TRIMOTOR ees 
3 Hamilton Sean U_ and T; Pil 
° dard adj : ang : 
a a Waco cylinders’ pres = caged a mae 7 paket ey oP Fang Os —, ——— 2g = os 
ers; Air speed indicators; Aviation Service Compa eS “gy, State -- <1 kyAe AND ADDERS . 
in 5 nord Hartford, Co eg ompany, Inc., P. O. = 3 City, or’ Pane My icense YR now Transport 
, Please che (] Private Ol Student 














eters, Bauges; Altim 
Municipal General “Airmotive Coz i 
Aisport, Cleveland, Ohio." No. 43 


























































































































Continued on page 86 
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Positions Vacant 





WANTED by ait transport com 
nautical i Also 


y aero- 
mechanical engineer. 
Must have several years’ broad experience. State 
full details including experience and_ salary 
desired. P.382, Aviation, 520 No. Michigan 
Ave., Chicago, Il. 


AERONAUTICAL ENGINEER — Capable of 
directing and expanding growing engineering 
organization. Must be familiar with Ace 
iNavy requirements and procedure, and capable 
of organizing and executing several projects con- 
currently. ate full details. P.383, Aviation, 
330 West 42nd Street, New York City. 














AERONAUTICAL ENGINEERS: Aircraft manu- 
facturer desires men experienced in all phases. 
Mechanical engineers acceptable if px ng 
extensive experience in layout drafting an 
al mechanical design. Location, ddle- 
est. Give full details of education, experi- 
ence and salary desired. P.384, Aviation, 520 
No. Michigan Ave., Chicago, Ill. 





Pilot and/or Photographer for Aerial Survey 
work. Must have at least 100 hours of vertical 
mapping experience on large jobs. No others 

apply. Give full information and refer- 
ences. P.385, Aviation, 330 West 42nd Sceet, 
New York City. 


Planes, Engines and Parts For Sale—Products—Services 








FOR SALE 


Trade—Terms 
Travelair cabin 6 place, model 60008 
with = Wright J6-9 330 HP. Plane recently ome’ 
hauled and recovered. Has beautiful high , 
major overhauled, 


urn . oneer % 
plane looks and files like new. $2600, This 


ENGINES FOR SALE 
Wright J6-5, 175 H.P. major-overhauled...,, $550 


Wright J6-5, 175 H.P. disassembled....,..., 256 
Continental A40-4, 40 H.P. Only 80 hrs, 369 
D. H. Gipsy, 80 H.P. 600 hrs. total......., 195 
D. H. Gipsy, 90 H.P. 86 hrs. total......., 295 


Taylor Cub parts, D. H. Moth parts. 


Will take plane or automobile in trade, 
Terms can be arranged. 


MADISON AIRWAYS 
MADISON AIRPORT Madison, Wis. 




















Find what you are looking fort 
If the or other advertising 
thie desue doce not supply the 
information wanted of products 
gs oF services, write 
AVIATION 
880 W. 42d St., New York, N. Y. 








Position Wanted 


A and E MECHANIC wishes steady job with 
air line in east or south. P.W. . Aviation, 
520 No. Michigan Ave., Chicago, Ill. 








Continued on page 87 


MONOCOUPE—Velie. Perfect. New cov- 
ering, engine majored. $500.00, 


LINCOLN P-T, Kinner. Blind flying in- 
struments, hood, radio. $1000.00. 


AERO-WAYS, INC. 
TAYLORCRAFT DISTRIBUTORS 


Cleveland Airport Cleveland, Ohie 

















Employment Service 


AVIATION jobs for inexperienced workers. 





stamp for complete details. Desk D, Air- 
poxmen, Box 553, West Los Angeles, Cali- 


WANTED 

Late ’35 or ’°36 Model Luscombe or 
Fairchild 24. Give the equipment, 
engine, hours, ownership and all de- 
tails in first letter. 


W-380 Aviation, 
330 West 42d St., New York City. 











SPECIAL BARGAIN 
NO REASONABLE OFFER REFUSED 


Wright Whirlwind B-975-E Powered Piteairn 
Aute Giro Model PCA-2. Available for inspe- 
tion Boeing Field, Seattle. For further particu- 
lars communicate Warner M. Bruce, 1411 Fourth 
Avenue Bidg., Seattle, or Surety Claim Dep, 
Continental ity Co., Chicago, 

















WHERE TO BUY 


NEW EQUIPMENT—ACCESSORIES—MATERIALS—SUPPLIES 








Seeececaesecsces 





AIRPORT SIRENS 


A NEW SIGNAL USED FOR 
MANY PURPOSES 
eer ete! Vetere 
Sirens built to be heard at 
any distance. High ~ yg 

“accessibility. uh ed con. 
Sierteah "a hee Gees 
National Board of Fire Under: 
writers. Used in Fog—in case 
of Fire—for T and 
Stop Signal. 

Fedelcode No. 1 Write for Bulletin No. §5 
FEDERAL ELECTRIC COMPANY 


8753 SOUTH STATE ST. CHICAGO, ILL. 











a TRADE MARK 
OC-OUT 
HOSE 
CLAMPS 
THE HOSE CLAMP WITH 
THE THUMB SCREW 
Standard equipmentof the 
| aviation industry. Ad- 
justable - one size equale| 
Ly] many. Quick tighten 
/ perfect seal. At all J 
bers. 


Pat. Ne. 1,362,613. 
















eno? Since 1913 Ni 





TITANINE INC. UNION, N. J. 








JOP BATTERING 


ES igh 
Ee ! 


aby AGt i ee hope 
A CHICAGO AQWALde HAMMER 








ee 


PROFESSIONAL 














SERVICES 
a 








L...4. ty Has Cteablerne, Sadtyntend 


Ask for new bulletin, 

















JOHN W. POOLE 
Petroleum Chemist 


Specializing in the use, manufacture and 
regeneration of lubricants. 














Williamsville, MN. Y. 


369 Lexington Ave., New York, nN, ¥, 
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Planes, Engines and Parts For Sale—Products—Services 





Continued from pages 84, 85 and 86 








The H. C. ROBBINS 
COMPANY 


Distributors 


WACO AIRPLANES 
Continental MOTORS Jacobs 
Storage, Gos, Oil, Repair Facilities 


“"PLEASE RUSH"' 


Very truly yours, 

A. CUSTOMER 
And we know you mean it! So 
From the smallest to the largest 
Order, Shipment is made by Rail- 

way Express leaving hourly, 

Parcel Post, 

Air Mail and Express rY block away 

Your time is Money—We Save It! 

SNYDER AIRCRAFT COMPANY 


Municipal Airport Chicago, il. 
Write for ea gin on — supplement 


INSTRUMENT SERVICE BRANCH 
i { 
Cleveland Airport, Cleveland, Ohio Municipal snare! Airmotive Corporation ee 









Ki x 5100 HP. 2 Barceoses 1,550.00 
fs oe, incobe 388, Bia 


Ree eee meses esesseseee 


ee eeeeesewes 
Cee ee ewes seesseeeeee 





re BETTER ATHPEA ea 


Geech Airrraft, duc. 


STINSON 


DISTRIBUTORS 
Hangar F, Roosevelt Field 
Mineola, L. L, N. Y. 
Telephone Garden City 3308 
Westchester Airport 
Armonk, N. Y. 
Telephone Armonk Village 308 











FOR SALE 


Stinson Trimotor (T) Planes 


Ten passenger, 140 gallons gasoline. 
Night flying equipment, radio, good in- 
struments. Planes in A-1 shape. Also 
large stock of spare parts. 


Lycoming R-680 Engines 


all newly overhauled and in A-1 shape, 

rt modernized. Large stock of 
surplus parts. Prices reasonable. Special 
price on entire lot. Replaced by later 
equipment. 


. Boston-Maine Airways, Inc. 


Boston Municipal Airport 
East Boston, Massachusetts 





SIGN TOWING 


OUTFIT COMPLETE. FLEDGLING 
CHALLENGER 185 H.P. LATE TYPE. 
CARRYING RACK ELIMINATES TAK- 
ING SIGN OFF GROUND. RELEASES, 
SIREN, LETTERS AND MANY OTHER 
EXTRAS. PRICE $1000.00. 


AERO-WAYS, INC. 
TAYLORCRAFT DISTRIBUTORS 
CLEVELAND AIRPORT CLEVELAND, 0. 











NEW 
WRIGHT GYPS Y 
AMERICAN CIRRUS 


ENGINES AND PARTS 
R. J. WENGER 


MENASCO MANUFACTURIN 
eemmmnttis McKinley Ave., ios, Angeles, Calif 


JACKSON HEIGHIS. NEW 


Frank Ambrose, Ine. 


Dealers and Exporters 


firplanes, Lngines & Supplies 
MUNICIPAL AIRPORT NO. 2 


YOKK CUT 











FLYING INSTRUCTION 


Open Ships, Cabin Ships and Ford Tri-Motor 
Complete Flying Courses 
Mechanical Teaining 

Sundorph Aeronautical Corp. 


Cleveland Airport 





CUB 


Owners send fer our catalogue of motor 
and plane partse—It will interest you. 
Air Transport Equipment Co. 
Roosevelt Field, Mineola, L. L, N. Y. 














Estat Rig ER 7-7. 5-cyl. 
ting “Geir "250 ae a 
te 4 


NG AIRCRar 
LTIE®™ california 





JULY OFFERINGS 


Taylor on ==. C3 Aeronca $825, new OX5 

cosmolined meine oft Velie Monoceupe wing 
$100, Fuselage $1 Cirrus heads $15, Szekely 
heads ipsy Ses $15, altimeter 15,000 ft. 
$2. Tie all os $1 up. Travelair 2000 $300 
Warner Fleet $1400. 

NORTHROP AEROPLANE CO. 
Minneapolis, Minn. 











MEINKE ELDRED 


Flying Service Inc. 


CESSNA DISTRIBUTORS 


For Obie 
WILLOUGHBY OHIO 











Have Your Instruments Serviced at 
the Parks Aircraft Approved Repair 
Depot No. 14 


4y 


PARKS AIRCRAFT REPAIR DEPOT East S 
Deer i. oannnenenhseeessseeees 


| 
| 











Used Ships 
For Sale 


NO 15812 19386 BEECHCRAFT 285 HP 
Jacobs motor. Light blue, black and 
red striping, 74 gas capacity, Turn 
& Bank, Rate o Climb, Thermocouple, 
RCA Receiver, Landing lights, Flares, 
Total time 428 hours, 199 hours since 
motor major. Excellent condition, £e'se0 
BNTOCH .ncccccccecccccccsccssseces 





NC 15845 1986 BEECHCRAFT 285 HP 
Jacobs motor. Dark blue with silver 
striping, 74 gal. gas capacity, Turn & 
Bank, Rate of Climb, RCA Receiver, 
Landing lights, Flares, Total time 204 
hours. Excellent condition, guaranteed. 


NC 16489 1986 BEECHCRAFT 285 HP 
Jacobs motor. Dark blue, yellow strip- 
ing, 74 gal. gas capacity, Turn & Bank, 
Rate of Climb, Landing lights, Flares, 
RCA Receiver, Total time 187 hours. 
Excellent condition ..... cocccccc cc eeeee 








NC 16520 1986 WACO CUSTOM 285 HP 
Wright motor. Controllable propeller, 
Turn & Bank, Rate of Climb, Flares, 
Landing lights, RCA _ Receiver, Clock, 
Thermocouple, Manifold pressure gauge, 
Carburetor temperature gauge, Cactus- 
proof tires, specia] Diana cream with 
blue striping. Beautifully finished 
throughout. Total time 83 hours. Like 
GO 6605 6 s0teseecevnsacecses osiene cy 





NC 800-W SIKORSKY 8-39 AMPHIBIAN 
Pratt-Whitney 400 HP motor. Gray 
hull, silver wings, RCA Radio, Turn & 
Bank, Rate of Climb, Long distance gas 
tanks, special streamline. Beautifully 
finished, Total time since complete over- 
RE GE WO i eeae enc venbeseas $13,000 





NCO 16044 8-T-A RYAN. Built Bevember 
1936, 126 HP Menasco Motor. _ This is t 

famous ship with the Atteack-type iiae 
ing Winter enclosure, Turn & Bank, Rate 
of Climb, Lear TWO-WAY. RADIO and 
Position lights. New June 1937 Dural 
Cowling just installed. Total time 151 
BORTS “cccccccccccccccovcccsocesese $4,500 





NC 17300 8-T-A RYAN—November 1936 
—125 HP Menasco motor. All standard 
factory instruments including compass, 
ELECTRIC STARTER, booster, battery, 
wired for lights. Total time 126 pours. 





NC 14409 1934 BEECHCRAFT BI7L 225 
HP Jacobs, light red with black striping, 
70 gal. gas capacity. Gray suede up- 
holstery. Hand crank landing gear, 
electric starter, landing lights, flares, 
Bank & Turn, Rate of Climb, Avigo 
clock, Sperry ‘directional gyro, Pioneer 
compass, RCA Radio, Moonglow and 
dash instrument lights. Total time 483 
hours, 61 hours since major overhaul in- 
cluding all new cylinders and new bear- 
ings throughout. Plane and motor com- 
pletely majored Dec. 1936. Excellent. 





NC 656E FLAMINGO 38-place all-metal 
monoplane, 480 HP B Wasp motor. Full 
night-flying equipment, generator, starter, 
radio, fully equipped for all aerial photo 
work. 148 gal. gas capacity, cruises 1356 
MPH at 8,000’. Total time 1200 hours, 
200 hours since major on engine, Just 
relicensed and in perfect condition .$1,750 





NO 455N 3-6-7 TRAVELAIR C-4000. Red 
fuselage, silver wings, blue stripings and 
struts. Brakes, semi-air wheels, special 
Oleo ilandin gear. COMPLETELY 
EQUIPPED FOR SKYWRITING. Motor 
majored and converted to “D” with new 
Pistons and Cylinders just 26 hours ago. 
Steel propeller. Licensed to February 1 
1938 . $1,606 





Also the following parts for Sikorsky 
8-39: Bet of ings Complete with 
Allerons, Set of Tail Booms, Horizontal 
Stabilizer, Vertical Fin, One right Ele- 
vator, All above parts uncovered. One 
right Float Complete with Struts to 
Hull, One Motor Mount and Ring, and 
several miscellaneous struts, one Rud- 
der Bar Assembly. 


O. J. WHITNEY, INC. 
North Beach Airport 
Jackson Heights, L.I., N.Y. 
TEL. NEWTOWN 9-0300 











—jor the same reason that a yachtsman 
carries life preservers on his cruiser, 
They’re out of sight and out of mind 
—but they’re there—just in case,” 


This new Switlik Chair Chute is fast 
revolutionizing old ideas about para- 
chutes. No unsightly harness nor 
buckles in evidence. No “tricky 
gadgets” to fumble over during 
adjustment. It is a luxuriously com- 
fortable chair beautifully uphol- 
stered— installed by the builder of 
your plane. Always ready in split 
seconds to provide safety in an 
emergency. Priced within the easy 
reach of every cabin plane owner. 
Ask for complete details. 


CHAIR\/ CHUTE 


SWITLIK PARACHUTE & EQUIPMENT CO. TRENTON, WJ, 
West Coast Distributor—Atherton Parachute Service 
6311 San Fernando Road, Glendale, California 
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AVIATION 
July, 1937 





1937 International Aerobatic Championship 
Against a Field of Stunt 
Specials in a Stock 


RYAN AERONAUTICAL COMPANY 


Lindbergh Field @ San Diego, California 





AVIATION 
July, 1937 








TEP by step, the remarkable progress 
of commercial flying has been matched 
by increasing demands on aircraft materials 
and accessories. To keep step with this de- 
velopment, Roebling Aircraft Cord has 
been continually improved ...to provide 
the maximum of control safety. As a result, 
the large majority of commercial plane 
builders equip their ships with Roebling 
Control Cord. 


Roebling Wire Aircraft Products are made 
in Stainless Steel and High Carbon (Tinned 
or Galvanized) Steel. They include: Aircraft 
Wire; Aircraft Strand; Aircraft Cord {6 x 7, 
7x7, 7x19}; Ferrules and Thimbles; Serving 
and Locking Wires; Control Strand and 
Casing; Compressed Fittings for Attachments » 
Power and Lighting Cable » Welding Wire. 


JOHN A. ROEBLING’S SONS COMPANY 
TRENTON, N. J. Branches in Principal Cities 


KEEPING PACE WITH AN senate ences WATCHWORD IS PROGRESS 


AVIATION 
July, 1937 


$0 





' ; , 
Pano ‘amas of New Grandeur via 


WESTERN AIR EXPRESS 


GRAND CANYON BOULDER DAM 


WESTERN AIR EXPRESS, now serving a great scenic 
empire stretching from Canadian to Mexican borders, bids 
you travel ‘the skyway to the nation’s playgrounds.” 
Through clear vision sky windows of lates DOUGLAS 
planes panoramas of new grandeur are revealed while 
cruising over Yellowstone, Bryce, Zion, Teton or Glacier 


National Parks; Cedar Breaks, the Great Salt Lake, Boulder 


Dam or the Grand Canyon. 


Western Air Express started with Douglas equipment, and 
now, as the oldest airline in the U.S. under its original name, 


again selects Douglas —the zenith of modern air transports. 


DOUGLAS AIRCRAFT COMPANY, INC. 
SANTA MONICA «+ CALIFORNIA 


“LVN SOAUG 


WuVd 


WUVd “LVN NOLaL 


DOUGLAS CEDAR BREAKS 


GO “DOUGLAS” WHEREVER YOU TRAVEL THROUGHOUT THE WORLD 


AM 
ae AMERICAN AIRLINES INC.. EASTERN AIR LINES..TWA..UNITED AIR LINES..PAN AMERI- 
RWAYS .. BRANIFF AIRWAYS ..WESTERN AIR EXPRESS..WILMINGTON-CATALINA AIRLINE 


ROPE 


Halione * OFLAG, Austria .. Deutsche Lufthansa, Germany. .K.l.M, Netherlands. .l.A.P.E.,Spain..Avio Linee 


It 
oly. LOT, Polond .. C.L.S., Czechoslovakia .. Swissair, Switzerland .. A.B. Aerotransport, Sweden 


AVIATION 
July, 1937 


SOUTH AMERICA: Pan American Grace Airways 
AUSTRALIA: Australian National Airways Pty. Ltd 


ORIENT: Japan Air Transport... China National 
Aviation Corp... K.N.1.L.M. in Netherlands Indies 
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Eclipse AIR PUMPS 


© 
[ENGINE DRIVEN] 


4 





N SCHEDULE” air travel demands 

i dependable operation of navigation in- 

struments and deicer equipment. To insure » F 
; reliability in the operation of instruments 

= and deicer equipment, Eclipse Air Pumps 

have been developed. Eclipse Air Pumps 


have ‘ample capacity at engine cruising e © 





speeds to assure full instrument sensitivity 
and proper deicer overshoe operation. They Salt eel 
have proved their worth over and over again. . fi 

Detailed information on Eclipse Air Pumps 


sent on request. 


ECLIPSE AVIATION CORPORATION ; o 
EAST ORANGE, NEW JERSEY =) * 


(Subsidiary of Bendix Aviation Corporation) 


